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Far be it from us to advocate that you blow off the lift line and find your own way up the mountain. But 
you did, you’d find a worthy escort in the new 2001 Nissan Pathfinder LE. It not only offers the mo: 
powerful SUV engine we’ve ever built, it’s also equipped with one of the world’s most advanced automat 


THE 

240-HP NISSAN 
PATHFINDER 


NOT THAT YOU WOULD. BUT YOU COULD. 








4-wheel drive systems! So advanced, it can automatically switch from 2-wheel drive to 4-wheel drive to give you more control, 
confidence and climbing ability. So, while you’ll never defy ski patrol in the warm confines of your leather-lined** Nissan 




"snowmobile," isn’t it nice to know it’s an option? For more information, click: www.NissanDriven.com or call 800-326-9116. DRIVEN. 
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PERFECT FOR 
A QUIET, OUT-OF-THE-WAY 

IN THE HIMALAYAS 


PICNIC 
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GET A PICNIC BACKPACK WITH A PATHFINDER TEST DRIVE. 

Take the new 240-hp Nissan Pathfinder for a spin and get everything you need for your next 
picnic. Except the Sherpa. To get your test-drive certificate, visit: PathfinderTestDrive.com DRIVEN. 








Return to a time when designing 

was fun. 

Back when you didn’t even know 

code existed. 



Remember the days when you could spend all your time exploring your ideas? DevelopOnline is letting you 
enjoy that freedom again by giving you something you've never had before: instant access to open hardware reference platforms in an Open 
Source software environment. Created for next generation Web-enabled devices, these plaforms are from some of today’s most advanced companies. 
You’ll even get all the development tools you need. This means you can spend less time writing code and more time watching your ideas come to 
life. See for yourself. Go to developonline.com. And start having fun again. 

DevelopOnline 

You’re free to think again™ 
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432 Camino Realto Redwood City, CA 92292 650.£ 



Whether your work is splitting atoms or splitting hairs, nothing pushes the envelope on organization 
like FileMaker Pro 5. A refreshingly intuitive application that’s a paradigm of ease and simplicity. 
With its instantly familiar interface, you can quickly handcraft a database to the precise needs of 
your workgroup, as you alone know them best. Which means you can basically clone your mind, 


©2000 FileMaker, Inc. All rights reserved. FileMaker is a trademark of FileMaker, Inc., registered in the U.S. and other countries. The file folder logo and “What’s your problem?” are trademarks 




CAROLIN 


so your people can perfectly follow your lead: tracking, updating and otherwise 
micromanaging projects to their heart’s content. And with nifty features like Instant 
Web Publishing, your customers around the world will be wowed by your efficiency. 
And inspired by your intelligence. Visit www.filemaker.com. What ’s your problem? 




of FileMaker, Inc. The persons and companies listed in the example are purely fictitious, and any resemblance to existing persons and companies is purely coincidental. 
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MAP. 



Need directions? Well, get on the Superhighway with the revolutionary Ericsson R380 WORLD, featuring the Mobile Internet. We 
call it a smartphone. A completely new breed that works in over 120 countries, it has WAP Mobile Internet Services, e-mail, a personal 


©2000 Ericsson and the Ericsson logo are registered marks. Maps & Routes is a service powered by TomTom, currently available on the R380 WORLD through the Ericsson Mobile Internet (mobileinternet.ericsson.com). 
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WAP. 


organizer and even handwriting recognition. And to use them, all you do is tap the touchscreen 
with the stylus. Hey, even the R380 WORLD itself is easy to navigate, www.ericsson.com 
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In the early 1600s, Galileo 


looked up into the starry 
night and decided to make 

some sense of the unknown. 

His revolutionary findings 
opened the doors to an 
entire galaxy of discovery 
(not to mention cheesing 
off a whole bunch of 

know-it-alls). Take a lesson 
from the man. Seek your 
own truth. Make your own 

discoveries. With the advent 

of the Internet, there’s never 

been more to learn. We 
bring it to you without limits 
or restrictions. That’s the 

real Internet. And we’re the 

#1 provider of it. So go on, 
get linked, you visionary you. 

EcirthLink 

I -800-EARTHLINK 



For 1,000,000 Web developers, it's The Word 










MACROMEDIA® DREAMWEAVER® may not be the standard for hotel rooms, but it is the standard for 
70°/o of professional Web developers who use visual tools. And the new Dreamweaver4 Fireworks® 4 
Studio allows both beginners and professionals to create the most amazing sites on the Web. Not 
only does it tightly integrate text and visual elements, it generates code so clean you could eat off of 
it. Add to that over a million developers sharing and exchanging extensions and, well, you see the light. 

macro^^dia* what the web can be.™ 


macromedia.com/go/studio 





He's looking for 
new c ompetition. 

ith the mobile 
nternet, he can 
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Where in the world can you go to find some 
worthy competition? Just about anywhere, with the 
mobile Internet from Lucent. As the world leader 
in mobile Internet technology, were building the 
wireless networks that bring the full power of the 
Internet to mobile devices. So everything from 
interactive games with 3D graphics to online 
banking to video e-mail is always at your 
fingertips. When you change the way people 
communicate, you change the way they live. 

Lucent Technologies. We make the Internet mobile. 


Expect great things: 






Microfinished camshafts. 



Starting at $29,465 


As shown $32,260 


Lightweight pistons. 

2 2 7 horsepower. 

Suddenly the speed of light 

doesn’t feel so fast anymore 


r MSRPs exclude $525 destination charge, tax, title and license. 130 Touring Model shown includes optional Traction Control System and Heated Seats Package. Retailer sets actual price. **2000 Ward’s AutoWorlc 
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Microfinishing and lightweight 
aluminum-alloys mean less friction. 
Less friction means more power. 
More power means the Infiniti 130 
may look like a luxury car, but it 
accelerates like something out 
of a theoretical physics textbook. 
No wonder Word's AutoWorld said 
its engine “may be the best V6 


ever.”** Of course, all this power is 
useless without control. Thus the 
130 also boasts a rear Multi-Link 
Beam suspension and an optional 
Traction Control System. It all adds 
up to a performance that not only 
defies belief, it might defy a few 
laws of physics as well. The infiniti 
130. It’s all the best thinking. 





800- 582-471 6 / infiniti.cor 

n 


N F 1 N 1 T 1 Own one and you’ll understand. 


ird’s Engine and Vehicle Technology Update. ©2000 Infiniti Division of Nissan North America, Inc. 
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Pentium®.,, 


DON T BE 
TIED TO 


Wireless.] 
















It's your first day back from vacation and guess what? You've got mail. Lots. Now, do you want to 
sort through the pile in your stuffy cube? That's what we thought. With TrueMobile™ Wireless 
solutions, you can access E-Mail and the Net on your Dell ™ Latitude ™ notebook anywhere in or 
around your office 42 —no cords or wires necessary. You'll have a strong, Linkscope connection 
with the safety of a 128-bit security encryption. And with the New All-In-One Latitude C800, you'll 
be wireless-ready with up to 850MHz processing speed, a built-in wireless antenna, and SXGA+ 
display. So grab your notebook and break away from your desk. Nothing can stop you now. 


DELL™ NOTEBOOKS: 


DELL ” LATITUDE ” CPt 


Network-Optimized Notebook 

■ Intel® Celeron™ Processor at 600MHz 

■ 12.1" SVGA Active Matrix Display 

■ 64MB SDRAM; 6GB 5 Ultra ATA HD 

■ Modular 24X Max CD-ROM/Floppy Drive 

■ MS® Windows® 98, Second Edition 

■ Li-Ion Battery w/ExpressCharge™ Technology 

■ Dual Pointing - Touchpad and Pointing Stick 

■ Internal 56K Capable 6 SoftModem 

■ 1-Yr NBD On-Site Service 3 

<£ IQOO lvalue code 

1077 89780-790113 

BUSINESS LEASE: $39/MO.,48 MOS. 11 

■ Upgrade to 14.1" Active Matrix Display, 
add $250 


DELL” LATITUDE™ LS 


UltraLight Notebook at 3.5 lbs and just 1" thin 

■ Intel® Pentium® III Processor at 500MHz 

■ 12.1" SVGA Active Matrix Display 

■ 128MB SDRAM; 6GB 5 Ultra ATA HD 

■ MS® Windows® 2000 Professional 

■ Li-Ion 4-cell Battery (Upgrade to 6-cell, only $49) 

■ Internal 56K Capable 6 Modem and 10/100 NIC 

■ 3-Yr NBD On-Site Service 3 

<£ OAOO lvalue code 

MmKJwW 89780-790120 

BUSINESS LEASE: $58/MO.,48 MOS. 11 

■ External 24X Max CD-ROM, add $99 

■ Advanced Port Replicator, add $199 

■ Upgrade to CompleteCare™ Service 2 ? add $169 


DELL™ LATITUDE™ C600 


NEW—Network-Optimized and Wireless-Ready 

■ Intel® Pentium® III Processor at 700MHz 

■ 14.1" XGA Active Matrix Display 

■ 128MB SDRAM; 6GB 5 Ultra ATA HD 

■ Modular 24X Max CD-ROM/Floppy Drive 

■ MS® Windows® 2000 Professional 

■ Li-Ion Battery w/ExpressCharge™ Technology 

■ Dual Pointing - Touchpad and Pointing Stick 

■ Internal 56K Capable 6 SoftModem 

■ 3-Yr NBD On-Site Service 3 

E»VALUE CODE 

Zp XiMmWW 89780-790122 

BUSINESS LEASE: $63/MO.,48 MOS. 11 

■ Combo 10/100 NIC and Modem, add $99 

■ Latitude™ C/Dock® II Expansion Station, 
add $499 


DELL™ LATITUDE” C800 


NEW—All-In-One Wireless-Ready Notebook 

■ Intel® Pentium® III Processor at 850MHz 

■ 15" SXGA+ Active Matrix Display 

■ 128MB SDRAM; 10GB 5 Ultra ATA HD 

■ 16MB ATI Rage Mobility™-M4 3D® Video, 4X AGP 

■ 24X Max CD-ROM/Modular Floppy Drive 

■ MS® Windows® 2000 Professional 

■ Li-Ion Battery w/ExpressCharge™ Technology 

■ Dual Pointing - Touchpad and Pointing Stick 

■ Internal 56K Capable 6 SoftModem 

■ 3-Yr NBD On-Site Service 3 

& OQAA E*VALUE CODE 

7 # 89780-790128 

BUSINESS LEASE: $80/MO.,48 MOS. 11 

■ Upgrade to 32MB ATI Rage Mobility™-M4 
3D® Video, 4X AGP, only $179 

■ Upgrade to a 20GB 5 Ultra ATA HD, only $249 



USE THE E-VALUE CODE TO GET EXACTLY WHAT YOU WANT 


800 . 247.2270 www.dell.com 



USE THE POWER OF 
THE E-VALUE CODE. 

& 

Match our latest technol¬ 
ogy with our latest prices. 
Enter the E-VALUE code 


online or give it to your 

VALUE 

sales rep over the phone. 

www.dell.com/evalue 


Dell recommends Windows 2000 Professional for business. 

Call: M f %> i Sal 10a >Sa ! Sim 1/0 ap Cl ; C/« a |CS COa/R ! Maaofo. Sal a CSo /SCO ; SO a aoract »aSCKrt CCSSCiJ 

Prices specifications, and availability may change without'notice. Taxes and shipping charges extra, and vary. Cannot be combined with other offers or discounts. U.S. only. Tor a copy of our Guarantees or 
Limited Warranties write Dell USA L.P., Attn: Warranties, One Dell Way, Round Rock, Texas 78682. Service may be provided by third party. Technician will be dispatched, if necessary, following phone-based 
troubleshooting. To receive Next-Business-Day service, Dell must notify service provider before 5 pm (depending on service contract) customer's time. Availability varies. For hard drives, GB means 1 billion 
bytes; accessible capacity varies with operating environment. 'Download speeds limited to 53Kbps. Upload speeds are less (about 30Kbps) and vary by modem manufacturer and line conditions. Analog phone 
line and compatible server required. "Business leasing arranged by Dell Financial Services L.P., an independent entity, to qualified customers. Lease payments based on a 48-month FMV purchase option > ease 
and do not include taxes, fees and shipping charges. Subject to credit approval and availability. Lease terms and pricing subject to change without notice. ^CompleteCare service excludes theft, loss, and damage 
due to fire or intentional damage. CompleteCare is currently not available in all states. For complete details, visit www.deli ; com/us/en/bsd/services/service..comp!etecare...svc.htm J C ° n ?® ct at a rata ot 11 Mb P s 
up to 100M from connected access point. Range may vary due to transmission barriers such as walls and buiiding materials, Dell, the stylized E logo, and E-Value are trademarks of Dell Computer Corporation. 
Intel, the Intel Inside logo, and Pentium are registered trademarks, and Celeron is a trademark of Intel Corporation. MS, Microsoft, BackOffice, Windows NT, and Windows are registered trademarks 
of Microsoft Corporation. ©2001 Dell Computer Corporation. All rights reserved. 
















See FedEx Ground Service Guide. © 2000 FedEx. 



Introducing FedEx Ground. Finally, date-definite, 




door-to-door ground delivery to every business address in 
the U.S., Canada and Puerto Rico. Now, one phone number 
and one website cover all your shipping needs. On the 
ground or in the air, we’ve got your business, and the planet 
covered. Visit fedex.com or call 
1-800-Go-FedEx. Be absolutely sure.® 


Ground 
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(You ) 2 

Human cloning has always been frightening, seductive - 
and completely out of reach. Not anymore. By Brian Alexander 

Forging the Dragonslayer 

QuesTek's superstrong cyber-alloy promises to reinvent steel. 
The toughest broadsword in history is just the beginning. 

By Erik Davis 


Bandwidth Boom 

Edward Tian has a pipe dream for China. It's called democracy. 
By David Sheff 

Unreal World 

Forget pixel-perfect computer animation. Waking Life, built 
with Flat Black Films' rotoscoping software and directed by 
Richard Linklater, turns reel life into the ultimate trip. 

By Richard Baimbridge 

COLUMNS 

The Greatest Shoe on Earth 

Trevor Baylis' hand-crank radio made him the toast of the 
Thames. Now the P.T. Barnum of British invention wants to 
unleash pedestrian power. By James Drake 

How Europe Can Stop Worrying and 
Learn to Love the Future 

Science and technology are at the heart of a new culture war - 
pitting America's exuberance against Continental conservatism. 
Can we talk? By Misha Glenny 


Cover photograph: Jason Schmidt 
Introduction: Chester/Thirstype.com 
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Available on nr 

and in select lounges 
with Upper Class? 

W our business class 







NEVER HEAR OF ANYONE CURSING OUT 
THE ON-BOARD MASSEUSE, NOW DO YOU? 


virgin atlantic 


1 - 800 - 862-8621 

virgin.com 
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VACHERON CONSTANTIN 

Manufacture Horlogere. Geneve, depuis 1755. 



Dual Time Regulator 

Automatic movement. Separate indication 
of hours, minutes and seconds. 

Dual time zone, adjustable by a push button at 10 o’clock. 
31 day analog calendar. 

Sanded silver plated dial. Officer’s case back. 

Available in yellow or white 18K gold. 


FOR INFORMATION CALL 877-862-7555 








IF YOU’RE A CIO WHO’S EVE 

CONTEMPLATED AN EASIER LINE OF 

WORK - SAY, BRAIN SURGERY - READ ON. 


It's summer in Lake Como. You and 
your better half are enjoying your first 
vacation in years. You're on the hotel bal¬ 
cony, drinks in hand, settled in for a spec¬ 
tacular sunset. 

And then the phone rings. All the voice 
on the other end wants to know is this: 
"Why the hell is our site down?" 

Welcome to life in the digital age. 
Remember when they said the Internet was 
going to make everyone's life easier? For 
some reason, it's had the opposite effect on 
yours. 

The fact is, keeping a site up 24-7 is a 
24-7 job. And things won't cool off anytime 
soon. As your business expands and your 
Internet presence becomes more complex, 
the opportunity for crashes will only 
increase. 

Is there a light at the end of this tun¬ 
nel? One that doesn't involve a change in 
career? 

Yes. It's provided by a new company 
called AppGenesys. Technically speaking, 
we're an Internet infrastructure manage¬ 
ment provider. But as far as CIO's are con¬ 
cerned, we're in the vacation business. 


OPEN AND SCALABLE (OR: "HOW 
TO HANDLE VERSION 2.0+") 

The evolution of every website is essen¬ 
tially the same. A developer is hired to cre¬ 
ate the user experience. Someone else is 
brought on to deploy it. A third party 
assumes responsibility for hosting it. And 
before you know it, things get complicated 
to a dizzying degree. (Incredible, but true: 


the average site involves the handiwork o 
different vendors.) 

Now, most Internet solutions compai 
offer a simple way to bring this maze of h; 
ware, software and duct tape under cont 
chuck it all and start from scratch. 

If that strikes you as impractical, c 
sider AppGenesys. 

Unlike other solutions providers. 



©2000 AppGenesys, Inc. 





>ls we bring to the table are not only best 
breed and pre-optimized, they're open. 

Which means from Day One they'll work 
amlessly and effectively with any systems 
u might already have. 

Not only that, the solutions we provide 
e designed to grow with your business, 
ey're scalable. Which means we handle 
e unpredictability of e-business. If your 
isiness expands or retracts, you can sim- 
y add on - or take away - technologies 
s needed. 

AUTOMATED STANDARDS ARE BETTER 
(NOT TO MENTION 
FASTER AND MORE RELIABLE) 

100 years ago, automobiles were 
sentially made from scratch. Not surpris- 
gly, they were also incredibly expensive, 
iok forever to build, and it was almost 
lpossible to find spare parts. 

Today, interestingly enough, the 
iternet finds itself in the same situation, 
ost solutions are non-standard solutions, 
nd, as above, they're costly, slow in com- 
ig, and difficult to maintain. 

At AppGenesys, however, we take an 
jtomated approach. You pick the partic- 

CERTIFIED 


ular technologies you need 
from our collection of pre-built, 
pre-tested infrastructure 
stacks, and, with some config¬ 
uration work, you're good to 
go. The result? Like a contem¬ 
porary automobile, a product 
that's functional, affordable, 
and eminently dependable. 

TESTING AND MONITORING 
(WHAT GOOD IS THE BEST SYSTEM IF IT 
DOESN'T WORK?) 

The good news: after millions of dollars 
and perhaps even more man hours, your 
dazzling new website is finally up and run¬ 
ning. The bad news: now you've got to find 
out if the thing really performs. 

Unfortunately, there's only one way 
to do this: call up everyone and their 
brother, ask them to Log on, and see what 
happens, right? 

Wrong. At AppGenesys, we leave your 



AppGenesys" 


current site alone and let it 
keep doing what it's supposed 
to. To gauge its capabilities, we 
clone your site, and see how that 
handles the stress of peak 
"real world" conditions. 

In this way, we get the time 
and flexibility to pinpoint any 
performance problems and correct them - 
all without depriving your actual site of a 
millisecond of uptime. 

And once we've tested the site, we'll 
know the key applications to monitor so 
we can help to prevent further problems 
down the road. 

There is, in closing, one last feature 
AppGenesys provides that other Internet 
solutions providers don't: the badge that 
declares your system to be AppGenesys certi¬ 
fied. What exactly does that phrase mean? 

That our solutions are certified to be 
open. Certified to be modular. And certi¬ 
fied to be scalable. 

But most importantly of all, they're 
certified to be reliable. 

For more information, please log onto 
www.appgenesys.com. 


INTERNET INFRASTRUCTURE 



STAGE. 
TEST. TUNE. 
DEPLOY. 
MONITOR. 
SCALE. 





GAME-WINNING TACKLE FELT IN SEVEN STATES WITH CALLING CARD _ WIRELESS ^ HIGH SPEI 



High Speed Internet Access is not available in all areas. ©2000 Verizon Communications 




TERNET ACCESS _ 



1/1/e put together the world’s most powerful technologies in ways that help you do whatever you want, whenever you want. 

Visit verizon.com. How to get life done. 



verizon 
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Starting at $ 1,900. 

Cartier wishes you joy and 
happiness at this special time. 

Please visit the Cartier boutique nearest you 
to consult with an engagement ring specialist 
and to view the complete selection 
of Cartier engagement rings and other 
related wedding products such as 
invitations and gifts. 

Curlier 

1 -800-cartier www.cartier.com 
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Panasonic SD Memory Card 
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(Actual Size) 


Digital Devices 


e-wear SD audio player 


ipalm SD camera 


SD/CD car receiver 


SD microwave oven 


SD digital video camera 


From portable music players to smart 
microwaves, SD (Secure Digital) is the format 
that is designed to allow total interconnectivity 
between all your electronic devices. 

So in the future, look for SD on board. 


Panasonic 

just slightly ahead of our time 


R 


Publisher: Drew Schutte 
Associate Publisher: Moira McDonald 
Advertising Director: Elizabeth Bentley +1 (212) 286 5257 
Email: Advertising: advertising@wired.com Wired Market: market@wired.com 

San Francisco 

West Coast Advertising Director: Neal Kawesch +1 (415) 276 5134 
West Coast Account Managers: Andrew Donehower +1 (415) 276 5136 
Troy Rothwell +1 (415) 276 4907 
Josh Stinchcomb +1 (415) 276 4915 
Lisa Wolford +1 (415) 276 4905 
Cindy Wong+1 (415) 276 4916 

Wired Market Account Manager: Christine Bethune +1 (415) 276 5137 
New York 

Sales Development Director: Manny Fuentes +1 (212) 286 5265 
Travel and Spirits Director: Karin Condit Gehring +1 (212) 286 5276 
Luxury Goods Director: Leslie Farrand +1 (212) 286 5259 
East Coast Account Managers: Will Conrad +1 (212) 286 5268 
Leslie Davalos +1 (212) 286 5260 
Wired Market Account Manager: David Gorin +1 (212) 286 5262 

Los Angeles 

Los Angeles Director: Jane Gregg +1 (323) 965 3746 ,jgregg@wired.com 
Los Angeles Account Manager: Craig Johnson +1 (323) 965 3549, cjohnson@wired.com 

Chicago: Rick Bald +1 (312) 649 3526, rbald@wired.com 
Boston: Anne C. Rubacky +1 (617) 859 3636, arubacky@wired.com 
Detroit: Tom Bridenstine +1 (248) 458 1278, tbride@wired.com 
Southwest: Suzy Schwartz +1 (972) 960 2889, suzy@wired.com 
Southeast: Tim DiCarlo +1 (770) 232 0555 , dicarlo@wired.com 

Asia: Matthew Farrar+852 2810 1398, mfarrar@mercurypub.com 
Italy: Jeffrey Byrnes +39 (02) 2901 3427, jbmedia@tin.it 
Marketing Services Director: Elizabeth Morley 
Sales Development Marketing Director: Muriel Foster 

Promotion Managers: Alice McKown, Elizabeth Werner 
Promotion Coordinators: Megan Burnett, Binkie McSweeney 
Marketing Manager: Michael Gratz 
Marketing Coordinators: Bill Halligan, Sara Paul 
Marketing Assistant: Rachel Bartfeld 

Marketing Design Director: Anne Digges 
Senior Designer: Shawn Tripoli 
Production Manager: James Whitehead 

Advertising Business Manager: Katy Cogswell 
Advertising Production Coordinator: Mallory Ray 

Publisher's Assistant: Kara Fitzpatrick 

Sales Associates: Anita Bedra, Jonathan Borella, Marjorie Bradshaw, 

Kari Campbell, Alison Gause, Elizabeth Lee, Heather Selmyer, Leah Slattery, Renee Toycen 

Receptor: Erica Jewell 
Office and Facilities Manager: Tracy Lash 
Office Services Coordinator: Zachary H. Buell 

Doctor of Computer Love: Chris Kosley 
Tech Savant: Tucker Perry 
Mac Diva: Marie Nedich 

Business Manager: Art Yoshii 
Accounting Manager: Indra Lowenstein 

Reprints Manager: Leigh Montville +1 (212) 286 8307 
Permissions: +1 (212) 286 8059 

Subscription or back-issue requests, payments, problems, or inquiries: 

call (800) SO WIRED, +1 (303) 945 1910 outside the US, fax +1 (303) 684 9182, email subscriptions@wired.com. 

Mail check to Wired, PO Box 55689, Boulder, CO 80322-5689. 

Foreign subscriptions payable by credit card, postal money order in US$, or check drawn on a US bank. 

Reprints: email reprints@wired.com. 

Courier: Wired, 520 3rd St., 3rd Floor, San Francisco, CA 94107-1815, USA 
Phone: +1 (415) 276 5000 

Email: Editorial: editor@wired.com Other: info@wired.com 

Story submissions: email submit@wired.com. 

Wired is not responsible for unsolicited artwork or manuscripts. 

Copyright ©2001 by The Conde Nast Publications Inc. All rights reserved. Reproduction without permission is prohibited. 
Wired (ISSN 1059-1028) is a publication of The Conde Nast Publications Inc. ,a subsidiary of Advance Publications Inc. 

Printed in the USA. 

In Canada, International Mail Agreement #0501727. Registered for GST as Wired USA Ltd. GST = R134795954. 

ABC Audited. 

>0 















Feel naked 
without your music? 

Don’t. 

The new Panasonic 
e-wear SD audio player is 
so small and light you can 
wear it almost anywhere. 
Load music files from the Internet 
or your CD collection onto your 
e-wear SD audio player and 
hit the runway, ft’s that simple. 

Music never sounded 
or looked this good. 




Internet Keyword: Panasonic e-wear panasonic.com/SD 
1 -800-211- PA N A. 
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if people can’t rely on the hardware behind it. 
To keep the wireless world unplugged, leading 
electronics and telecom companies turn to 
Teradyne. For practical solutions that work. 
Whether it’s testing their chips, circuit boards 
and networks or creating the connection 
systems that tie it all together, we’re here to 
make sure technology never stops. Push us. 
Challenge us. Test us. Teradyne. 
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Oh Behave. The House of Tanqueray encourages you to drink responsibly. 
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"Desktop Bus," 
by Scott Guenther. 


True Confessions 

Yes, the emperor has no clothes ("The Truth, 
the Whole Truth, and Nothing but the Truth," 
Wired 8.11, page 260). It's been so long since 
Bill Gates has shown anything resembling 
even a mildly unself-serving bias that I won¬ 
der if he ever did. Are we all that blind, or 
are we co-conspirators? Do we envy and 
relish the abuse of raw power and money? 
Your article is a refreshing breeze rustling 
through the ill-informed fear and frothing 
in most of the media. Your reporting, and 
the act of publishing it, stands as a reminder 
of what journalism can and needs to be in 
this and any economy. 

Chris Brett 

cbrett2002@yahoo.com 


Investors poured way too much money into Net¬ 
scape, a derivative company in an industry with no 
barriers to entry. It was buried by a larger, existing 
outfit whose primary asset is a proven willingness 
to invest whatever it takes to provide the features 
and functionality its customers require.The only 
resource that Microsoft monopolizes is market share, 
which was given to the company voluntarily by the 
customers it serves. For the government to insert 
itself into that situation is wrong. 

Philip Rink 

fish969@email.msn.com 


Return to Sender 


Get a special-edition Wired 
T-shirt if your postal art is selected. 
See page 177 for rules. 



Bill Gates' legal minions allowed him to believe in two terribly wrong 
notions, both of which have proven dangerous to his company.The 
first was that Microsoft could wing it without a formal antitrust com¬ 
pliance policy. Any good general counsel would have insisted on one 
and, if rebuffed, would have taken the case to the board of directors. 

The second was that Gates' intelligence and influence would cause 
the people in the nation's capital to roll over and play dead. He is not 
the first businessman to be humbled by the federal government, and 
he won't be the last. Kudos to John Heilemann for writing this piece 
and to Wired for giving him the space he needed to lay out all the 
gory details. 

John S. Rippey 
w3uls@aarl.net 

Thanks to Heilemann's article, I think I finally understand the Microsoft 
attitude. What seemed like underhanded craftiness turns out to be 
nothing more than an almost compulsive brazenness. Bill Gates comes 
off sounding like a geek Scarface: You're not good; you just know howda 
hide. Howda lie. Me , / don't have that problem. Me, I always tell the truth 
- even when I lie. 

Curt Cloninger 
curt@lab404.com 
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Open Secret 

With watchdog articles like David Corn's"Filegate.gov" (H//recy 8.11, page 226), voters can be 
made aware of the influences driving their government and begin to respond appropriately. 

I worked as an intern at the US House of Representatives in 1997.1 remember picking up, off 
the back hallway floors of Congress, committee reports that detailed everything from the military 
defense budget to the 1996 Ethics Committee hearing about Newt Gingrich's book-publishing 
scandal.Those reports, and many others like them, should be posted on the Internet so people 
outside Washington have the same access to information as those inside the Beltway. 

Unfortunately, special interests provide funding for many congressional candidates. Members 
of the House, who spend a lot of money campaigning for office every two years, would prefer 
that the public not learn about their ties to these interest groups from committee reports. Con¬ 
gress could easily establish databases of hearings and voting records such as Philip Angell's 
HearingRoom.com, but this would expose the system that keeps the power elite in office. Perhaps 
if the committee hearings were on the Internet, members of Congress could be held accountable. 
Paul Soderberg 

soderbpj@students.udmercy.edu 

"Filegate.gov" was terrific, but you missed a couple of points. I know Wired is more interested 
in electronic data than paper, but it is worth remembering that more than 1,300 depository 
libraries around the country have been providing access to government publications for more 
than a hundred years.This year, the House Appropriations Committee decided to suspend distri¬ 
bution of all publications to these libraries because, it claimed,"everything is on the Internet." 
But, as your article demonstrates, this just ain't so.The latest statistics show that less than two- 
thirds of the material sent to depository libraries appears on the Internet - and even this 
information doesn't remain available for long. While it's important to get government publica¬ 
tions on the Web, it is just as vital to make sure they stay there. At my Web site ( www.memes 
.com/~tlweiner/deplib.htm), you'll find a link to more than 70 Web pages the government put 
up and then took down.That data has vanished forever. 

Rob Lopresti 
lopresti@memes.com 


Blowing Off Steam 

Josh Harris has been trying this tired pseudo-art schtick for too long 
("Steaming Video," Wired 8.11, page 150).The only people who 
find him new or entertaining are his hangers-on, the Eurotrash 
who will gladly flock to anything when someone else is picking up 
the tab. What person in their right mind would conceive of such a 
raunchy future in this image-conscious society of ours? Harris presents 
a world in which masks and cardboard cutouts replace us on the video 
feed. Entire industries will have to be created so that we can regain 
the privacy we gave up in the Josh-postmodernity experiment. 
Wired is just propagating the bullshit vision of a little child who 
craves attention. 

Supafly Johnson 
supafly_johnson@hotmail.com 

I read enough of "Steaming Video" to know I shouldn't waste my time. 
No doubt, pornography does make up a significant portion of Internet 
revenue. But, as Charles Platt's article indicates, e-porn's characters 
and their businesses are prurient, ordinary, and boring. Another 
Web pornographer with a radical idea: Let's videotape people having 
sex! The concept is lame, and the technology is so boring it has proba¬ 
bly resulted in many occurrences of masterbatus interruptus. And 
fuhgeddabout the stale business model. 

Stick to innovative and unique technology economics. Leave the 
porn to Larry and Hugh. 

David Reynolds 
bimmergeek@hotmail.com 
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Shopping on Madison Aven 

JEL „ IT. 

rickets to a Broadway show. 


I Your definition of luxury is your own. So, experience the combination of a 3.9 litre 
32-valve V8 with near 50/50 weight distribution. And see how much fun avoiding potholes can be. 
Visit lincolnvehicles.com, or call 800-688-8898. 
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Photo Finish 


We read with interest Craig Offman's article about 
Artland's attempt to capitalize on Iris reproductions 
("The New Remasters," Wired 8.11, page 210). We, 
too, are the owners of two large Iris printers that 
we use to reproduce our own large-format photo¬ 
graphs, in addition to paintings by regional artists. 
No other process - not even digital - comes close 
to the Iris for color, texture, and depth. Certainly there 
is a market for this kind of quality among buyers 
of art reproductions and fine art photography.The 
real question, though, is whether a new Iris-based 
business can scale quickly enough to meet the 
demands of the market that Artland is targeting 
(200,000-plus buyers per year). Artland, with its 
two Ixia printers, will have to make a much bigger 
investment in operations and production if it hopes 
to satisfy such a market. Meanwhile, what's to keep 
other Iris reproduction houses with similar infra¬ 
structures in place from moving in? 

Edwin Firmage and Mark Weiler 
efirmage@ranchrd.com 


Into Thin Air 

Robert Metzger's concept of taking C0 2 out 
of the atmosphere by transporting crop residue 
to the bottom of the ocean seems like a great 
way to help the family farm ("Confessions of 
a C0 2 Composter," Wired 8.11, page 188). What 
if we created a government market for crop 
residue similar to the old system of price 
supports? And what if we kept it in the free 
market by linking farmers to a C0 2 credit 
system, with industry buying crop residues 
to offset farmers' C0 2 emissions? 

The article mentioned a peer reviewer for 
the journal Climatic Change who opposed 
Metzger's idea because it might actually 
encourage polluters to generate more pollu¬ 
tants. I disagree.The government can always 
control the C0 2 credit market by raising the 
quota of C0 2 that must be taken out of the 
system.This would bid up the price of crop 
residues so that only the industries with the 
highest reduction costs would buy them, and 
others would cut back their emissions. 

Mike Foster 

mfoster@jacksonhole.com 

I believe Metzger's idea to sink farm residue deep 
in the ocean is not feasible; however, his interest 
is in line with my idea to burn this residue in a 
high-efficiency, low-emission boiler to produce 
electric power. I have been granted several US 
patents for the development of just such a boiler 
system. In US Patent 5,937,652,1 disclose a process 
for burning crop residue: C0 2 produced from the 
decay of agricultural refuse is used to generate 
electric power, and it replaces the CO 2 emitted 
from the burning of coal, oil, and gas. It is feasible 
to retrofit and repower existing boilers to burn 
biomass fuel efficiently and cleanly. If C0 2 -emission 
credits were granted to electric utilities that use 
farm refuse to fuel their plants, US crop growers 
could see an economic benefit of $10 billion to 
$20 billion. In the process, the US goal of reducing 
CO 2 emissions would be realized. 

Fawzy Abdelmalek 
fawzy@abdelmalek-corp.com 



Undo 

Private Shots:The videodiscs burned by 
the Hitachi DZ-MV100 ("High Gear," Wired 8.12, 
page 222) can be played only using the 
camera or a soon-to-be-released Hitachi 
DVD-RW player. 


Get Wired. Online. 


www.wired.com/wired 

Dive into the magazine's recent issues, 
search our archive, or subscribe online. 

www.wired.com/wired/reprints 
Order reprints of seminal Wired 
magazine articles. 


Send your Rants & Raves to: 


Email: 

rants@wired.com 

Snail mail: 

Wired, PO Box 78470 
San Francisco, CA 94107-8470 

Editorial guidelines: 

guidelines@wired.com 

Editorial correspondence: 

editor@wired.com 
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SHOW HACKERS YOUR UNFRIENDLY SIDE. 

EVEN ON THE RUN. 



McAfee II 


©2000 Networks Associates Technology, be. All Rights Reserved. McAfee is a registered trademark of Network Associates, inc. and/or its affiliates in the US and/or other countries. Ail other trademarks are the sole properly of their respective a. 







With ordinary printers, you see the trees. 
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With our printers, you see the bonsai trees 






YOU’VE GOT TO SEE IT IN 


EPSON 


COLOR. 



The ladybugs are the clue. See all six? Of course 
you do. And once you have, you realize what 
you thought were giant trees are actually 
small bonsai. Thanks to a tiny detail, the whole 
picture changes. It's just one example of the 
extraordinary image quality you get from an 
Epson* printer. With 2880 dpi, there's no color 
or nuance so subtle it goes unnoticed. And just 
as you see here, it's those quiet little things that 
often speak the loudest. Only Epson color ink 
jet printers have: 2880 x 720 dpi • Micro Piezo" 
technology, for a cleaner, smaller droplet - as 
small as 3 picoliters • Fast print speeds - up 
to 13 PPM black/10 PPM color (with the 
Epson SC 980) • Quick-drying inks • PC/Mac/ 
USB compatibility. And remember, only Epson 
supplies guarantee Epson quality. For more info, 
call 1-800-GO-EPSON orvisitwww.epson.com. 

Epson Stylus Color 
Ink Jet Printers. 

Sheer brilliance 
starting at $99. 



Epson, EPSON Stylus and Micro Piezo are trademarks/registered trademarks of Seiko 
Epson Corp. © 2000 Epson America, Inc. 
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A SIMPLE IDEA CAN CHANGE THE WORLD. WHATEVER YOUR DREAM, KEEP 'V WALKING 

t V 


o 


o 


SUBMIT 

YOUR IDEA TO THE KEEP 
WALKING FUND FOR THE 
OPPORTUNITY TO EARN 
FUNDING FOR YOUR DREAM. 




VISIT KEEPWALKING.COM 





WHY FOUR DOORS IN A PERFORMANCE CAR? 

PLEASURE WAS ALWAYS MEANT TO BE SHARED 


INTRODUCING THE VOLVO S60 T5, IT’S A SPORTS CAR CREATED AROUND THE NOTION THAT A 247-HORSEPOWER 


TURBOCHARGED ENGINE CAN GET FOUR HEARTS RACING AS EASILY AS ONE. THAT A CORNER-GRIPPING MULTILINK 
REAR SUSPENSION CAN PRODUCE FOUR GIGANTIC SMILES JUST AS EASILY AS ONE. IT’S A CAR MOVING IN A NEW 
DIRECTION. AWAY FROM SELFISHNESS. TO REVOLVOLUTION. REVOLVOLUTION.COM AOL KEYWORD: REVOLVOLUTION 


REVOLVOLUTIO 
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"Take this pill and call me in the morning" will soon 
have a whole new meaning. Once swallowed, the M2A 
capsule camera created by Royal London Hospital 
gastroenterologist Paul Swain acts as a roving 
diagnostic tool, transmitting images of the digestive 
tract. After making its rounds, the disposable device 
is expelled through natural means."Patients can have 
their examination while wearing a belt and a recorder 
about the size of a Walkman," says Swain, who has 
swallowed the capsule himself. 

Measuring 1.5 inches long and a half-inch wide, 
the battery-operated unit includes a tiny light, video 
camera, and transmitter. Images are uploaded to 
a computer, where the doctor can pinpoint cancers, 
bleeding ulcers, worms, and other abnormalities. 
Conventional methods of endoscopy and colonoscopy 
cover less internal territory and cause considerable 
discomfort, according to Swain, who says his procedure 
is so painless, sedation is unnecessary. With manufac¬ 
turing help from Israel-based Given Imaging, Swain 
hopes his device will be available by April. 

- Carolyn Rauch 
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The next wave in electric power generation, say 
David Langston and his team at the UK-based 
Wavegen ( www.wavegen.co.uk ), is harnessing 
the force of crashing waves."About 50 percent 
of the world population lives within 60 kilometers 
of the ocean," says Langston."These large bodies of 
water are very, very concentrated forms of energy." 

In November, Wavegen - in collaboration with 
Queen's University of Belfast - began operating 
the world's first commercial-scale wave-driven 
power generator, the Land Installed Marine Powered 
Energy Transformer, or Limpet 500. Built into the 
side of a cliff on Islay, a small island off the western 
coast of Scotland, the Limpet's partially submerged 
chamber collects and releases ocean water.The 
incoming tide displaces air in the chamber, forcing 
it into a pair of counterrotating turbines (one 
pictured here), which drive twin 250-kilowatt 
generators and produce electricity. As the water 
ebbs, air once again fills the chamber. 

The Limpet, designed to last 60 years, can deliver 
500 kilowatts of power, enough for about 300 
homes with average energy usage. If the project 
succeeds, Wavegen hopes to build offshore stations 
with larger capacities to feed the planet's ever- 
increasing appetite for energy. - Sarah Han 
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Afraid you're falling seriously behind? Saleen's new 
S7 goes from 0 to 60 in less than four seconds and 
has a speedometer that hits 240. 

The sporty 41-inch-tall roadster has the requisite 
Pirelli tires, and a camera fitted to the rear grille 
sends images to a windshield-mounted LCD screen, 
doing away with the traditional rearview mirror. 
Inside the Connolly leather-dad cockpit, the pedals 
are fully adjustable for drivers of different heights, 
and the steering wheel quick-releases for easy exit 
and entry. The 7-liter V-8 engine is packed in the 
middle of the car for safety, which makes room for 
his-and-hers trunks - one in the front, the other in 
the back. Custom-fit luggage is optional. 

A former Indy car racer, company founder Steve 
Saleen plans to make a mere 400 of the 550-hp 
S7 over four years. Orders for the $375,000 car are 
being taken now for Q2 delivery (see www.saleen 
.com). - Ben Schnayerson 
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Visteon's ICES HHB JU 

(information, 

communication, 

entertainment 1 

security) system 

received Popular Mechanics Editors Choice Award 
and was chosen one of 50 Hot Technologies by 
Smart Computing (January 2000). 

Microsoft , Intel and Palm are trademarks or registered trademarks of 
their respective companies or subsidiaries. 


the moment you need it. It’s a 
Su peri integrated™ system that works 
together and can be controlled 
hands-free by Visteon Voice 
Technology™—the most advanced 
voice technology in the world. 


When Visteon wanted to help drivers 
stay connected to their world by 
bringing e-mail, the Internet, 
navigation, stock quotes and 
information from a Personal Data 
Assistant into their vehicle, we teamed 


with industry leaders — Microsoft,® 
Intel® and Palm, Inc.® The result? 
Award-winning technology that gives 
you access to the information you use 
every day, delivered right to your car 


To learn more about our innovative 
ideas and how we collaborate for 
success, call 1 800 VISTEON or 
visit visteon.com. The possibilities 
will amaze you. 


Visteon 
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See the possibilities ‘ 
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SLEEP MODE 



The corner office. The cubicle. The bed? "You won't see'new solutions'for office 
spaces here; these concepts start with the individual/'says Paola Antonelli, 
curator at New York's Museum of Modern Art ( www.moma.org) and the 
impresario behind Workspheres. Opening February 8, the exhibit highlights 
commissioned models of new tools and environments for knowledge workers 
made by six design teams. 

Hella Jongerius'"My Soft Office" (shown here) takes the idea of working from 
home to its logical extreme: a bed with built-in screens and touch pillows that 
double as speakers, a keyboard, or a phone. In another installation, ex-Disney 
Imagineer Bran Ferren updates the SUV, adding a global communications 
system, digital maps of the world, and a telescopic seat that rises 30 feet in 
the air - the ultimate mobile office. 

"Some of the concepts are poetic, some are more grounded in reality," says 
Antonelli."But they all reflect the hope that the way we live will be able to 
shape the way we work." - Jessie Scanlon 


IMAGE: COURTESY MOMA, NEW YORK 






















:ensely cool, actu; 
Sony Mavica® CE 
PEG movie clips. 







Talk about burying the past: Officials in the Netherlands are 
erecting a so-called Dutch Mountain in the flatlands of Amsterdam 
to cover decades of trash. The bottom layer of the new park 
consists of some of the city's most noxious byproducts of 
industrial development - everything from cyanide to zinc. On 
top of that come rubble, peat, polyurethane, and sand. Finally, 
a thin layer of topsoil blankets it all. 

Unable to plant trees (doing so would disrupt the nearby bird 
reserve) or build walls (the soil will continue to shift and settle, 
making any structure unstable), the urban planners at S333 [www 
.s333.org) cut dips in the hillside to provide some privacy. Why 
visit Dutch Mountain? "To escape the city or to mourn being 
dumped by a girlfriend," smiles S333 partner Dominic Papa. 
Upon completion in June, the born-again trash heap is sure to 
become a lively hiking destination, too, as it claims the title of 
the highest elevation in Amsterdam at 98 feet. - Jennifer Kabat 
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10 IT services, managing people 
and projects can seem impossible. 



Nothing’s impossible. 


Not just project management, but a true enterprise solution. From initial demand to 
final invoicing. Finally, IT departments and consulting firms can streamline service 
delivery. And better deliver on time and budget. Welcome to the only end-to-end 
business process automation software for IT services. Find it at www.changepoint.com. 

When is your point 


of change? 


ChangepoiQt^ 
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4RADIO STAR RISING 

In his glass-walled command center overlooking 
New York City, billionaire David Margolese watches 
on a 14-foot screen as twin satellites, launched last 
year from a Kazakhstan cosmodrome, circle the globe. 
But Margolese isn't planning to take over the world - 
just the nation's airwaves. 

His company, Sirius Radio (www.siriusradio.com), 
one of two digital radio outfits licensed by the 
FCC, uses satellites and terrestrial transmitters to 
deliver 100 channels of static- and commercial-free 
programming, coast to coast.The cost? Just $10 per 
month. Service begins early this year, after a third 
satellite enters orbit. DJs, live bands, and celebrity 
hosts (such as Sting and MC Lyte) will pump out 
music, talk, sports, news, and comedy. Radios able 
to receive the three-band AM/FM/SAT signal are a 
feature in many 2001 Ford, BMW, and Mercedes-Benz 
cars. Consumers can also purchase compatible car 
stereos made by Alpine, Clarion, or Pioneer. 

And listeners won't be subjected to commercial 
breaks or fundraising drives - call it "antiradio," says 
Margolese."You won't hear the annoying stuff." 

- Charles Graeber 
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£ www.bmc.com J 


WHEN YOUR e-budine66 RELIES ON 
SOMETHING AS PRECARIOUS AS TECHNOLOGY, 
CONTROL MAY BE YOUR MOST VALUABLE ASSET. 



All that technology has done, it can undo in an instant. Which is why nearly all the Fortune 500® rely on us to 
survive—and thrive—in today’s ever-changing, unpredictable environment. We are BMC Software. The world s 
leading provider of e-business systems management solutions. Software that keeps your business-critical 
applications up and running around the clock. We offer the fastest implementation of the most comprehensive 
e-business management systems. And our exclusive OnSite IM program is your seal of 
assurance that your e-business will be online, all the time. For more information, 
visit us at www.bmc.com. We’ll be there. We re always there. Assuring Business Availability™ 


<bmcsoftwa 


BMC Software is an Equal Opportunity Employer. BMC Software, BMC Software OnSite, the BMC Software logos, and all other BMC 
Software product or service names are registered trademarks or trademarks of BMC Software, Inc. All other trademarks or registered 
trademarks belong to their respective companies. ©2000 BMC Software, Inc. All rights reserved. 



















From the top left by row: XR“400R, Accord EX V-6 Sedan, Honda 4-Stroke Trimmer, Honda Harmony™ lawnmower, Honda BF130 outboard motor, Honda Super Quiet Generator, Honda 
Harmony™ Mini Tiller, Acura MDX with Touring lockage, Honda Track-Drive Snowblower, Gold Wing'SE, FourTrax* Foreman* ©2000 American Honda Motor Co., Inc. honda.com 




















Why some garages are 
happier than others. 

Have you ever noticed how some garages 
have all the luck? Imagine being home to not 
just one Honda product, but many 

Sure, were best known for our automobiles. 
But we are, first and foremost, an engineering 
company And, along with our world-renowned 
cars, we manufacture some of the world’s most 
reliable motorcycles, marine engines, generators, 
snowblowers, lawnmowers, all-terrain vehicles 
and tillers. Products designed to balance your 
desires for fun and performance with society’s 
needs for better fuel efficiency and cleaner air. 
And, all powered by Honda. 

From our low-emission automobiles to our 
tremendously clean and quiet marine engines, 
Honda thinking has led to many breakthrough 
innovations in virtually every product we make. 
Which, ultimately, helps improve the quality of 
your life. Not to mention your garage. 





They’re out of their minds. After years of working for software companies, 
they decided to roll the dice - putting their heads together and creating a board 
game that uses both sides of the brain. Their friends thought they were crazy. 
But now they’re looking pretty smart. 

They’re Cranium.® 
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Point and Click 

You've secretly snapped a revealing shot of the Lord of the Rings movie set. 

Don't waste time downloading to your desktop - shoot it straight to SciFi.com 
from your camera.The Ricoh RDC-i700 lets you crop and rotate photos, then send 
them as email attachments, using a stylus on the 3.5-inch touchscreen. You 
can enter text with the onscreen keyboard.The 3.34-megapixel shooter also 
browses the Web. Add a standard $100 PC card modem, and you're a well- 
connected paparazzo. 

RDC-i700: $1,500. Ricoh: (888) 742 6410, www.ricohzone.com. 


Touch-Tone Typing 

Need to pound out a few memos while you're 
pounding the pavement? The NeoPad key¬ 
board, an efficient 3.6 by 2.7 inches, gives your 
NeoPoint 2600 phone a QWERTY front end. 
The tri-mode, dual-band handset's built-in 
email system works with existing POP3 and 
IMAP4 accounts, and its 11-line screen lets you 
read to-the-point missives without scrolling. 

NeoPoint 2600: about $200. NeoPad: $50. 
NeoPoint: (800) 714 4465, 
www. neopoint, com. 
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Moving Picture 

Bang & Olufsen adds a twist to the war over the remote. Supported by a 
motorized stand, the BeoVision Avant TV rotates 70 degrees at the click of 
a button to face the easy chair or the Exercyde.The 30-inch screen's anti- 
reflective coating prevents glare, while a photocell on top adjusts the pic¬ 
ture's brightness to match the room's lighting and the screen's orientation. 

BeoVision Avant: $8,500. Bang & Olufsen: +1 (847) 299 9380, 
www. bang-olufsen. com. 
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To Dye For 

The fotomat's fine for the plodding 
crowd, but Olympus'Camedia P-200 
produces photo-lab-quality prints 
for a life on the move.The portable 
dye-sublimation printer vaporizes ink 
with pinpoint precision for smoothly 
blended 3- by 4-inch photos, with no 
trace of individual pixels. Charge the 
NiMH battery, pop in the flash memory 
card from your digital camera, and 
pick what to print from the 1-inch LCD 
screen. Forget same-day photos:Think 
same-minute-and-a-half! 

Camedia P-200: $599. Olympus: 
(800) 622 6372, www.olympus.com. 


Mock 5 

For your second childhood, forget the Ferrari and the Lotus: 
Regress in style with a real-life version of Speed Racer's 
proto-anime car. Built on a mid-'90s Corvette platform, the 
fiberglass/carbon-fiber Mach 5 convertible captures eyeballs 
as it flies down the freeway, while the 400-hp GM engine gives 
you a reason to call yourself Speed. Don't dream it, drive it. 

Mach 5: $72,000. Speed Racer Autoworks: +1 (714) 648 
8913, www.mymach5.com. 


Rough and Tumble 

If you work in high places, Casio's 
EG-800 is the color PDA for you. With 
its shock-resistant and splash-proof 
casing, you can drop the handheld from 
80 feet onto asphalt or spill coffee on 
it without regrets.This PDA uses the 
multimedia-friendly Microsoft Pocket 
PC operating system and can take 
temperatures anywhere from 23 to 
122 degrees Fahrenheit. You should 
be so tough. 

EG-800: $1,099. Casio: (800) 836 
8580, www.casio.com. 





















































CDW. Our job is to simplify yours. 



Let’s face it. Technology challenges don’t stop after you purchase your 
computing products. That’s why successful businesses place such value on their 
personal CDW account manager. Together with a team of experts, your account manager 
will custom-configure best-of-breed solutions from hundreds of top name brands. Respond to 
your every need. And save you time and money. Add CDW.com, our award-winning site, and you have a 
total computing solutions resource from the industry’s only Direct Solutions Provider™ Call us. We’re a trusted 
Fortune® 1000 Company. And we’ll give you the 24x7 attention you need to rest easy. 


CDW? 


©2000 CDW Computer Centers, Inc. 


Computing Solutions Built for Business™ 

1-888-239-7315 www.cdw.com 











Arcadia 

HanaHo's Arcade PC Cocktail Table lets you play classic videogames like 
Street Fighter II side by side the way their makers intended .Then again, joy¬ 
sticks at each end mean you can go head-to-head, Ms. Pac-Man- style.The 
cabinet includes a 17-inch color monitor and a compartment for a 200-MHz 
or faster CPU. An emulator turns ROM code from HanaHo's CD of Capcom 
originals into instructions your computer can understand. More than 3,000 
additional games are available online - strictly under the table. Detail the 
cabinet with a few cigarette burns to make it pizza-parlor authentic. 

Arcade PC Cocktail Table: $1,500. HanaHo: +1 (562) 483 1414, 
www.hanaho.com. 


Energizer 

Manufactured for the Japanese market, 
Fujitsu's FMV-BIBLO LOOXT laptop lets 
you pack extra socks in your bag instead 
of spare batteries.The 533-MHz Transmeta 
Crusoe processor saves serious juice by 
buffering frequent operations in an on- 
chip RAM cache and operating without 
a watt-guzzling fan.The 7.3 hours of 
extended battery life are especially useful 
when watching DVDs on the 3.3-pound 
laptop's player - see if you can stay awake 
through the director's cut of Das Boot. 

FMV-BIBLO LOOX T series: $3,399. 
Available from Dynamism: (800) 711 
6277, www.dynamism.com. 


Powder Play 

Long line at the ski lift? Snap your 
Burton SPLT 66 snowboard in 
two and telemark your way up 
the slope. Four circular clamps 
and two plates hold the board 
together and release easily to 
create two ski-like halves. When 
it's board time, move the bindings 
to the downhill position, snap the 
halves back together, and have 
a blast dodging snowballs from 
the punks stuck on the lift. 

SPLT 66: $1,028.99. 

Burton: (800) 881 3138, 
www.burton.com. 
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WATCH IT 


BLOW THE PAPER TRAYS OFF 

THE COMPETITION. 



Up to four times faster than other color laser printers. 

Introducing the Xerox Phaser® 1235 color printer, the latest breakthrough in network printers from the combined expertise of Tektronix 
and Xerox. With amazing 1200-dpi color at 12 ppm, and black and white at 20 ppm, Xerox brings color printing up to the speed of 
todag's business. And, since everg model comes network ready with fast Ethernet and a 366 MHz processor, gour office can say goodbye 
to long lines at the printer. To see our full line of color and black and white network printers that leaves the competition in the dust, 
call 1-877-362-6567 ext. 1793 or visit us at www.xerox.com/officeprinting/speedl793. 


Company 

xerox 


XEROX PRINTERS MAKE IT HAPPEN. 


XEROX 

NETWORK PRINTERS 


Copyright © 2001 XEROX CORPORATION. All rights reserved. Xerox*, The Document Company* and Phaser* are trademarks of XEROX CORPORATION. Tektronix* is a trademark of Tektronix, Inc. licensed to XEROX CORPORATION. ‘Estimated U.S. retail price. Reseller price may vary. 








Stay connected to the market. No matter how surreal it gets 


Get a complimentary 
RIM 957 with three months’ 
service if you deposit or 
transfer $50,000 in assets and 
qualify as an Active Investor with 
Schwab. Call 1-800-540-0086 
for more information. 


mam 


No matter what shape the stock market takes in the future, 
you can stay connected when you’re away from your computer. 

That's what happens with Schwab PocketBroker M on the RIM 957 Wireless Handheld 

You have two-way access to news, information and your portfolio from 
anywhere, plus easy one-click trading. Which means you not only can keep 
tabs on the lightning-quick changes in the market, you can do it with informed 
decisions. It’s all part of Schwab PocketBroker’s wireless trading service that 
helps keep Active Investors proactively connected. Other features include 
real-time quotes, news alerts, and watch lists. And with the RIM 957™ 
you get state-of-the-art wireless e-mail. All powered by Aether Systems. 

PocketBroker works great with web phones, Palm™ Illxe and PalmVx handhelds, too. — j 

Just call today and ask about Schwab PocketBroker. Another one 

of Schwab’s powerful new tools for the Active Investor. 


Charles Schwab 


PocketBroker™ powered by 



Offer valid 11/15/00 to 3/15/01 for new deposits or asset transfers of $50,000 to new or existing Schwab or SchwabOne accounts. Clients must qualify for Schwab Signature Services Platinum membership 
(48 or more commissionable trades per year with $50,000 minimum balance). Offer does not include retirement accounts. Schwab Institutional®, custodial, estate, partnership, and business accounts do not 
qualify. If you work at Schwab, a wireless equipment or service provider, another financial institution, broker-dealer; news or financial information media company, you are also not eligible for this offer. Limit one 
per customer. Access to PocketBroker and the Internet requires subscription to a compatible wireless service from an independent service provider Customers are subject to service levels, terms of service and 
privacy, security and usage policies of their wireless service provider. RIM 957 Wireless Handheld devices are manufactured and supplied and wireless service is provided by independent third parties that are 
not affiliated with Schwab. PocketBroker service, including quotes and news, may be delayed, limited or unavailable due to wireless coverage limitations, high demand during peak periods, market volatility, 
system upgrades, maintenance or for other reasons. Aether Systems, the Aether logo, and related marks are trademarks of Aether Systems, Inc.; The RIM family of related marks, images and symbols are the 
exclusive properties of, and trademarks of Research In Motion Limited, used by permission; Palm is a trademark of Palm, Inc. or its subsidiaries; independent companies not affiliated with Schwab. © 2000 Charles 
Schwab & Co., Inc., Member SIPC/NYSE (1100-9912) 
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Run for 
the Money 

REALITY Come February, 

PROGRAMS Big Brother meets 
The Streets of San 

Francisco - on the Web! RealityRun 
( www.realityrun.com ) features a 
"runner" being pursued through 
the city by a select squad of man- 
hunters, possibly local celebrities. 
The runner, who wears a micro¬ 
phone that broadcasts live sound 
from the immediate surroundings, 
must perform three tasks around 
San Francisco each day, giving view¬ 
ers clues to his whereabouts while 
concealing his identity.The site will 
provide additional hints, including 
digital photos taken by the runner 
and live webcam coverage of him 
visiting his "secret nest." If the run¬ 
ner manages to elude everyone 
for seven days, he pockets $10,000. 
If he's exposed, whoever first pin¬ 
points his position gets the money. 

Surprise:This reality show is an 
import. Conceived by marathon 
runner Alexander Skora, RealityRun 
debuted in Berlin last summer and 
became an instant sensation.The 
site recorded more than half a 
million hits a day during the hunt 
as media outlets across Germany 
joined in the chase. RealityRun orga¬ 
nizers are working with the William 
Morris Agency to bring the show to 
American television, where it should 
feel right at home. - Sonia Zjawinski 

RealityRun 



luckrakers William Bastone 
iniel Green rake it in. 
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Smoking Gun’s Men in Black 


PUBLIC RECORDS E-content’s future may look 
as healthy as a dame with 
a shiv in her back, but not at the Smoking Gun 
( www.thesmokinggun.com ), the hard-boiled New 
York-based site that gumshoes public records, court 
documents, and police reports pertaining to people 
in the news. Since their first big scoop - digging up 
the restraining order against Rick “Who Wants to 
Marry a Multi-Millionaire?” Rockwell - site founders 
William Bastone and Daniel Green have posted 
plenty of dirt, including a lawsuit accusing Martha 
Stewart of nearly running over her gardener. 

While many content sites have struggled to stay 
alive, the Smoking Gun has flourished by keeping 
costs low (with only two full-time staffers and a legion 
of unpaid tipsters) and quality high. In November, 
Bastone and Green cut a deal with Court TV - rumored 
to be six figures - that promises to keep their gun 
smoking. Court TV owns the site, but Bastone and 


Green run it and retain editorial autonomy. “We want 
to make it the place people click while they’re drink¬ 
ing their morning coffee,” says Green. 

The two launched Smoking Gun in April 1997, 
working on the project when their bosses weren’t 
watching - Bastone at The Village Voice , Green most 
recently at XSeeksY.com. With the cash infusion 
from Court TV, Smoking Gun will go further and 
deeper into the seamy side of celebrity. In the com¬ 
ing months, audio and video records of criminal 
investigations will grace the site. “You’ll hear the 
Genovese crime family talking about their day at the 
office,” says Bastone. “It’s the real-life Sopranos .” 

The two aren’t letting success go to their heads. 
Bastone and Green plan to hire a few more staffers 
and are sleuthing around New York for office space, 
but their needs are typically modest. Says Green, 

“I just want enough room for a Foosball table.” 

- Colin Beavan 
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games on casino Web sites are fixed {Greenfield Online) 4 The number of mergers and acquisitions worldwide increased 42 percent annually in the past decade (United Nations! 4 


H-1B to B 



TECH WORKERS Even though the number 
of foreign workers allowed 
to immigrate to the US under the H-1B visa 
program has been increased to 195,000 annu¬ 
ally, about 850,000 tech-related jobs will be 
left unfilled this year, according to the Infor¬ 
mation Technology Association of America 
in Arlington, Virginia. 

A cottage industry of US companies has 
sprung up to bridge the gap, bypassing the 
H-1B restrictions altogether: Acting as global 
headhunters, they track down qualified pro¬ 
grammers and coders overseas, then contract 
them to do projects for US clients. The hired 
guns remain in their home countries, sending 
their work to the US electronically. 

(The H-1B process, which allows specialty 
workers to live in the US for as long as six 
years, takes at least eight weeks, and with the 
$1,000 visa fee, relocation costs, and green 
card sponsorship, the total outlay for the 
hiring firm can rise as high as $15,000 per 
worker.) 

Sunnyvale, California-based Angel Engi¬ 
neers charges tech firms $35 an hour for work 
done by its 50 Chinese programmers. “We’re 
not uprooting people; we’re saying you can be 
a part of Silicon Valley by being in Beijing,” 
says Chris Walsh, Angel’s vice president for 


business development. Michael Lan, the com¬ 
pany’s Chinese cofounder, recruits the talent 
back in Beijing, then has them build Web apps 
for small and midsize businesses - an approach 


often faster and cheaper than 
hiring foreign workers through 
the H-1B program. 

Openpages, a content manager 
in Westford, Massachusetts, draws 
on talent from Moscow State Uni¬ 
versity. The company has 130 con¬ 
tract workers in Russia, and its 
clients include Crain business 
publications and the online units 
of the Chicago Tribune and Knight 
Ridder. San Ramon, California’s 
neoIT takes a strictly middleman 
route: For a 10 percent cut of the 
total cost of a project, the com¬ 
pany matches clients with pro¬ 
grammers worldwide. 

Meanwhile, groups like the 
ITAA, which lobbied to increase 
the number of foreign workers 
allowed into the US, aren’t thrilled 
to see the work getting shipped 
overseas. “If the US wants to be 
the global leader, high tech com¬ 
panies can’t keep exporting the 
most challenging assignments,” says assoc¬ 
iation president Harris Miller. “Eventually, 
these countries will become competitors.” 

- Alicia Ault 


Online Privacy: US About to Come in From the Cold? 


REGULATION The US may be the 
WATCH global Internet 

leader, but when it 
comes to online privacy, it's a backwater. 

The European Union has been 
threatening to cut the data lines to 
the US since 1998, when the EU's 
strong online-privacy directive went 
into effect.The rules prohibit EU com¬ 
panies from transmitting sensitive 
personal information to countries that 
lack strong privacy laws. 

In order to continue doing business 
with Europe, Canada last year adopted 
a policy that meets the EU's data-export 
requirements, but is less stringent.The 
US, however, has opted to promote 
"safe data harbors" - voluntary pledges 
to abide by privacy codes - rather 
than impose federal regulation. 



So far, no one's blocking US sites or 
demanding special online rights for 
its citizens. But Chris Hunter, an ana¬ 
lyst at the University of Pennsylvania's 
Annenberg Public Policy Center, says 


the moves abroad could create "the 
absolutely absurd situation where 
European citizens are afforded more 
privacy protection by American com¬ 
panies than American citizens are." 

At present, only young children 
enjoy federally protected online pri¬ 
vacy rights in the US.The Children's 
Online Privacy Protection Act (aka 
Coppa) prohibits the collection or sale 
of information gathered online from 
children under 13 years of age with¬ 
out verifiable parental consent. Some 
members of Congress sought to extend 
similar protections to adults, but the 
bills haven't made it out of committee. 

However, this may be the year an 
Internet privacy bill for adults makes 
it to a vote. John McCain (R-Arizona), 
chair of the Senate Commerce Com¬ 


mittee and sponsor of an Internet pri¬ 
vacy bill last year, has pledged to get 
one to a vote in the 107th Congress. 

Privacy advocates favor a com¬ 
peting bill by Senator Fritz Hollings 
(D-South Carolina) mandating that 
companies get consent before collect¬ 
ing personal information (an"opt-in" 
policy) and later give users access to 
databases kept on them. 

Many believe that it's no longer 
a question of whether Congress will 
pass an online privacy law, but how 
strong it will be. 

"Certainly the industry's preference 
would be to self-regulate,"says Nicole 
Wong, a partner at Seattle law firm 
Perkins Coie. "But now I think it's clear 
that the government intends to step 
\r\." - Stuart Luman 
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And we're bringing even more people together, Jesse. Because we're building the new, high- 
performance Internet - the Wireless Internet. Our Wireless Internet architecture is 
ranked No. 1* worldwide, enabling unprecedented speed, reliability and 
capacity to meet customer demand for bandwidth-hungry eBusiness applications. And the 
result? All over the planet, people in the most remote areas can now communicate and 
collaborate like never before. Opening up avenues of economic opportunity that 
have never been explored. So come together, right now with Nortel Networks™. 

And make the Internet whatever you want it to be. nortelnetworks.com 

Nortel Networks, the Nortel Networks logo and the Globemark are trademarks of Nortel Networks. "What do you want the Internet to be?” \ 
is a service mark of Nortel Networks. ©2001 Nortel Networks. All rights reserved. *Yankee Group and Herschel Shosteck Associates Ltd. 
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The number of technology-related academic degrees awarded in the US has declined 5 percent each year since 1990 (AeA) US companies exported $3.6 billion in computer, data 


Putting the Bling-Bling in Ynur Ring 



TWO-WAY Stretch Armstrong, 

PAGERS radio jock for New York 
City hip hop station Hot 
97, has taken to closing his weekly 
show with a series of agglomer¬ 
ated bleeps. What Armstrong calls 
the “Alert of the Week” isn’t an 
actual song, but a set of custom¬ 
ized tones for Motorola two-way 
pagers that mimics the music. 

As two-ways have proliferated, 
this new type of personalized ring 
has taken off. 

Most major hip hop tunes have 
a companion pager alert, and the 
tones pop up everywhere from 
Armstrong’s radio show to Mariah 
Carey’s “Crybaby” video, during 
which she swaps amorous beeps 
with Snoop Dogg. 

“They’re addictive,” says Arm¬ 
strong, who has featured Jay-Z’s 
“Parking Lot Pimpin’ ” on his 
pager. “Once I got good at making 
them, I started making five in a 
night.” 

Customized alerts for two-ways 
emerged in 1999, when Motorola made the 
process easy by equipping some of its pagers 
with software that let their displays emulate 




a piano keyboard. The alerts could then be 
shared over the network. In October, the com¬ 
pany introduced a new device, the Timeport 


P935, that allows users to swap ring tones via 
IR without using any airtime. 

“Making alerts is easy for me - I’ve done 
about 100 songs,” says hip hop producer Just 
Blaze. “Now artists come to me and ask me to 
program their songs.” 

Motorola preprograms its pagers with ditties 
that are safely in the public domain. But the 
practice gets a bit thornier when people try to 
emulate popular songs protected by copyright. To 
date, neither the Recording Industry Association 
of America nor publishing powerhouses BMI 
and Ascap have attempted to curb the swap¬ 
ping of tones, since they’re swapped for free. 

But selling them, or at least selling access to 
them, is already on the horizon. Yourmobile.com, 
a Santa Monica, California-based startup that 
has racked up more than 27 million free down¬ 
loads of custom tones in its first eight months 
of business, is considering charging for pre¬ 
mium rings. U2, Madonna, and even Napster 
foe Metallica have expressed interest in work¬ 
ing out a deal in which each songwriter would 
be paid a small royalty for every download. 

But to DJ Clue, a hip hop producer who’s 
also been programming two-way tones, mak¬ 
ing a buck on custom alerts takes all the fun 
out of it. “I don’t care if people trade them,” 
Clue says. “But selling them? No way.” 

- Jon Caramanica 


The First Time Ever I Shot Your Face 


PC GAMING It looks like an ordinary photo booth, but a sign above the 
curtain reads: STOP PLAYING COMPUTER GAMES, ENTER THEM. 

So far, four of these Q Cloning Booths have been set up around the country - 
in San Jose, Dallas, Seattle, and Springfield, New Jersey - all produced by 3Q, 
an Atlanta gaming company. For $25, three digital cameras inside the booth 
will snap your picture, transform your image into a 3-D file, and burn it to a 
CD-ROM. You can then upload your likeness to games based on the Quake III 
or Half-Life engine. 

"It's pretty cool," says Jaime Gonzalez, the manager at Software Etc. in San 
Jose, where the first booth was installed in November,"except that your head 
is kind of big, and you walk around in a 3Q T-shirt."The real fun is in multiplayer 
games: When you frag an opponent that looks like your best friend, it gets 
personal. Currently, only first-person shooters support 3Q's technology, but the 
real killer app is likely to be the coming generation of multiplayer role-playing 
games, such as Shadowbane and the online version of The Sims - both of which 
will support clones. 

There's a catch, though: donejacking. Every 3Q CD-ROM comes stamped with 
a warning that your image will be copied onto the hard drive of everyone you 
play with and could be misused without your knowledge. - Adam Fisher 
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What's Your e-Priority 
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Introducing 
E-Merchandise Return 


The amount of effort it takes for 
your customers to return a package 
just might be the difference 
between getting your Web site 
bookmarked or badmouthed. 

But you can significantly 
increase customer satisfaction 
by offering E-Merchandise Return 
from the U.S. Postal Service. With 
it, customers can be authorized 
to print merchandise return 
labels directly from your Web site. 
Packages can be taken to any 
local post office and shipped 
quickly back to you. 

It's fast, convenient and 

f economical. And, it's a great 
way to turn customer returns 
into return customers. 

For more information about 
equipping your Web site with 
E-Merchandise Return, visit 
www.USPSPriorityMail.com 


UNITED STATES 


POSTAL SERVICE 


www.usps.com 


States Postal Service. ©2000 United States Postal Service 


Eagle symbol is a registered trademark of the United 
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processing, database, and other information services in 1999; they received $3.7 billion from overseas royalties and licensing fees to distribute, use, and reproduce software {US Department 



Seedling Capitalist 

Maine governor Angus King is pushing a bold plan to 
help cultivate the state's economic future: Give every 7th- 
grader enrolled in public school - about 14,000 students 
per year - a free notebook computer with Net access. The 
initiative, now being considered by state legislators, has 
drawn criticism because it requires setting aside at least 
$50 million in taxpayer funds. But the politically indepen¬ 
dent governor is convinced that the program is essential 
to the state's financial health. Maine's per capita personal 
income ranks 37th among the 50 states, and the manufac¬ 
turing and logging industries - its traditional economic 
base - continue to abandon the region."Eighty years ago, 

I might have wanted to give every kid a chain saw," says 
King."But now there's no doubt the people with the high¬ 
est level of digital competence win." - Paul Boutin 


Interdisciplinarian 


F/xpert Alex Frisch is the man behind those eye-popping PlayStation2 com¬ 
mercials that feature gamers in the year 2078 maneuvering on a "PS9" using eye 
movement and even telepathy. Visual effects director at Santa Monica, California- 
based Method studio, Frisch is among a growing number of Tinseltown techies 
taking a starring role in the creative process. His vehicle: a laptop loaded with 
everyday effects apps and Method Software "sparks" [www.methodsoftware.com 
/nsoftware.html) - plug-ins for tools like Discreet Logic's flame, inferno, and 
combustion."Digital artists used to be in the shadows, with no creative voice," 
Frisch says."Now technology has freed us." Next on Frisch's desktop: creating 
visual effects for Brad Pitt's latest, The Mexican. - Scott Taves 

Us 


Journalist Denise Caruso wrote her final Digital Commerce column for The New York Times last 
March, warning that the dotcom bubble was bound to burst.Two weeks later it did just that. 
These days, Caruso is lending her insight to the Hybrid Vigor Institute ( www.hybridvigor.org ), an 
online think tank she launched to support interdisciplinary collaboration among scientists. 
This summer, Hybrid Vigor - the name refers to the hardiness that results from crossbreeding 
- expects to publish its first quarterly newsletter highlighting a topic being studied by scientists 
from several disciplines (one issue is likely to be devoted to human vision, drawing on work 
from neurologists, physicists, and artists).The institute is also working on a browser that will 
help scientists turn up unexpected connections."We're trying to automate serendipity," says 
Caruso,"and bring it to the desktop." - Tom McNichol 
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Lieutenant 

Kernel 


Linus Torvalds has become a house¬ 
hold name, but few have heard of 
Alan Cox, his right-hand man. The 
affable programmer is gatekeeper 
for the Linux operating system 
that's shipped on hundreds of thou¬ 
sands of corporate servers. Working 
from his home in Wales, Cox spends 
his time "keeping the kernel rock- 
solid" by incorporating bug fixes 
from developers around the world. 
This leaves Torvalds free to focus on 
the next version. Industry insiders 
single out Cox, who's now on Red 
Hat's payroll, as heir apparent should 
Torvalds grow tired of leading the 
movement, but Cox says he enjoys 
keeping a low profile."At trade 
shows I can just hide my badge," 
he says, "and only the right people 
bother me." - Paul Boutin 
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US per capita air travel will double by 2020 (US Department of Energy) ^ The six winners in Germany's auction for 3G mobile phone licenses paid a total of $46 billion, or $558 


Anti-Torture.net 

DIRECT Could spam be the new weapon against human 
ACT IO l\l rights abuses? Amnesty InternationaPs Fast Action 
Stops Torture network aims to hit despots 
where it hurts - in their in-boxes. FAST alerts arrive by 
email, pager, cell phone, or PDA whenever a political 
prisoner is believed to be in imminent danger; you log 
in at www.amnestyusa.org/fast and fire off a prewritten 
letter. The site provides background on each case, plus 
the option to alter the letter’s language if you wish. 

Joe Baker, Amnesty’s US grassroots advocacy director, 
launched the campaign in October; he says more than 
200 people are signing up each day. “The response rate 
has been higher than for any other system we’ve used.” 

The human rights watchdog used to rely solely on hand¬ 
written letters and telegrams to pressure the bad guys, and 
it built up a network of more than 80,000 volunteers as 
part of its Urgent Action Network, which began in 1972. 
“But it took a week or two to get the letters there,” says 
Baker. “To say that snail mail was excruciatingly slow is, 
in this instance, literally true.” 

But do torturers ever read their electronic mail? “We’re 
contacting officials high enough up who do read their 
email,” Baker says. “And it’s effective. Basically, torturers 
want to work in secret. We’re sending them huge amounts 
of email saying, ‘We know what you’re doing.’” 

Of course, electronic messages alone won’t do the job. 
Local police stations and jails - where the torture is usually 
carried out - are rarely reachable via email. And as attor¬ 
ney Jennie Green of the Center for Constitutional Rights 


Doorway Scam 


A Web diversion ploy 
that involves setting up 
a phony page to place 
high in search engine 
results. When users click 
on the link, they're sent 
to an unrelated, usually 
pornographic, site. 


Dot-Orging 


Leaving the dotcom 
sector for the calmer 
waters of a dot-org. 


Gastrobots 


Robots that can digest 
organic matter and turn 
it into power. Researchers 
have created gastrobots 
that run on sugar cubes 
and are now working 
on models that can 
process slugs. 


Geeked 


Nerdy synonym for 
"psyched." 


Managing the Blood 
Supply 



points out, email lobbying needs to be part of a larger 
strategy that includes economic and political pressure. 

The e-barrage, however, may be having an effect. Four 
days after I emailed the president of Turkey about a pris¬ 
oner under threat of torture, Amnesty informed me that 
the man had been released. - Curtis Ellis 


Standby Sucks 


Keeping an eye on a 
company's talent pool 
to prevent ideas, strate¬ 
gies, and performance 
from becoming anemic. 


Schwarzenegger 
Balance Sheet 


Coined by Steve Jobs 
to put a good face on 
Apple's poor Q4: "We'll 
be back!" 

Tip o'the bearskin to 
Paul McFedries. 

- Gareth Branwyn 
(jargon@wired.com) 


EMBEDDED The Off button may be more of a drain 
CHIPS than you think.The average set-top cable 

box, for example, consumes almost as much 
electricity when it's turned off as when it's on. Computer 
peripherals, VCRs, microwaves, televisions, answering 
machines, and rechargers are all what power experts call 
"energy vampires," quietly sucking electricity when they're 
in standby mode. In a recent study of San Francisco Bay Area 
households, researchers at UC Berkeley and the Lawrence 
Berkeley National Laboratory found that, on average, 10 per¬ 
cent of all electricity went to supply standby power, costing 
consumers about $80 a year. Nationwide, the annual price 
tag is roughly $3.5 billion. 

San Jose-based Power Integrations ( www.powerint.com) 
offers a technical fix: a tiny chip that can be embedded in 
appliances and electronic devices to reduce the standby 
power drain by 75 to 90 percent. The company has sold more 
than 500 million power-conversion chips - called the 
TOPSwitch and the TinySwitch - to manufacturers like 


General Electric, Sony, and Panasonic. 

Most companies, however, are still ignoring the issue. 
"Many products are very poorly designed because they're 
in such a hurry to get them out to market," says Alan Meier, 
a researcher at Lawrence Berkeley. "They use cheap power- 
supply components with high standby losses, and they don't 
bother to enable power management inside their devices." 

The problem is likely to get worse as consumers choose to 
network their homes."A lot of people think that by network¬ 
ing all your appliances, you're saving energy," says Meier. 
"You'll save some energy while they're operating, but then 
you'll consume a lot while they're in standby." 

Power Integrations CEO Howard Earhart believes that when 
the nation's power grid is stretched to the limit, as California's 
was last year, government and business will look for ways to 
reduce energy consumption. "The US has been a land of plenty 
when it comes to electric power, and our prices haven't been 
as high as elsewhere',"says Earhart."But the technology is 
there to reduce waste." - Frank Jossi 
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world communicates. 


The Internet has changed the way the 
but we haven't begun to realize its potential to bridge the 
digital divide and bring the world together... 


ground up 


Enter the MachZ™ PC-on-a-Chip - designed from the 
to empower today's visionaries to create products never 
before achievable. 


The MachZ enables inexpensive solutions that will give us the tools we 
need (Internet appliances, PC phones, and affordable 
computers) to allow the world to communicate. 


The MachZ makes it possible to put these devices into a very large 
portion of the world's hands. It's virus-immune, and at just 1/2 Watt, 
it offers the lowest cost and highest reliability available today. 


to the Internet. 


What Dolby" is to sound, the FailSafe MachZ is 
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German citizen (Forrester) 69 percent of Americans think eliminating nuclear weapons would make the world safer, but 84 percent believe nukes are here to stay (University of New Mexico) 


Screen Saviors 


OPTOELECTRONICS Notebook monitors may 
soon get brighter, thinner, 
lighter, more energy efficient, even cheaper, 
thanks to the development of organic light- 
emitting diodes. OLEDs, which could even¬ 
tually replace the LCDs employed in many 
laptops today, use thin films of carbon-based 
material that emit light in different colors 
when exposed to an electrical current. Unlike 
LCDs, OLEDs don’t require backlighting, 
which means screens can be slimmer and 
weigh less. They need relatively little power 
to achieve a bright glow, they stay crisp in 
sunlight, and they’re as readable from an 
angle as they are head-on. 

Some consumer-electronic devices already 
use OLEDs. Pioneer features an OLED display 
in three of its top-of-the-line car stereos, and 
Motorola has a color OLED screen on a Web- 
enabled phone. 

Over the next several years, all kinds of lighted displays, including 
laptop screens, digital camera viewfinders, and JumboTron screens, 
are likely to sport OLED technology. Some researchers believe that 
within a decade, organic compounds will be applied to thin plastic to 
create a computer monitor that’s so flexible it can be folded like a 
handkerchief and tucked away in a pocket. 

“This is not science fiction, this is a realizable goal,” says Ghassan 
Jabbour, assistant research professor at the University of Arizona 


Optical Sciences Center (www 
. optics.arizona.edu/oled ). The 
center received several million 
dollars from the Department of 
Defense to develop OLED tech¬ 
nology. In the lab, Jabbour’s team 
has made organic compounds 
glow 2,000 times more brightly 
than the average computer display 
- at only 10 volts. The team has 
also created a simple low-res 
display out of a translucent film 
1,000 times thinner than a strand 
of hair. 

Kodak is working on a digital 
camera with an OLED screen, and 
organic displays may one day be 
used for small battery-powered 
TV sets. “The response time of the 
display is about 1,000 times faster 
than an LCD display, and it looks better than a regular TV,” says David 
Williams, Kodak’s general manager for OLED display technology. 

But don’t expect to see big-screen OLED TVs just yet. Several tech¬ 
nological hurdles remain, including improving the resolution of OLEDs 
so they can be used in large displays, and coming up with a flexible 
film that doesn’t deteriorate from repeated folding and unfolding. Says 
Jabbour: “Don’t forget, it took 30 years for the LCD to evolve from 
watches to computer screens.” - Roy Furchgott 




Robo Recon 

AERONAUTICS Researchers this fall will 

attempt to fly a plane 5,000 
miles across the Pacific Ocean without a pilot or 
crew, and with just a few gallons of fuel on board. 
Talk about an economy flight. 

Their aircraft, known as Seascan, is one of the 
most sophisticated unmanned aerial vehicles 
(UAVs) ever designed. Developed jointly by the 
Insitu Group [www.insitugroup.com), a Bingen, 
Washington, aeronautics firm, and the University of 
Washington's Department of Aeronautics and Astro¬ 
nautics [www.aa.washington.edu), the minirobotic 
vehicle weighs only 33 pounds and measures less 
than 10 feet across. It can be launched from either 
a moving car or a pneumatic catapult and brought 
to the ground by a tether. Although the military 
has been pursuing UAVs for spying and aerial 
reconnaissance for decades - they were deployed 
most recently in Kosovo - Seascan's backers hope 
to develop commercial uses, including search-and- 
rescue missions, environmental monitoring, chemi¬ 


cal sampling, and offshore weather observation. 

The aircraft navigates via GPS and can be tricked 
out with daylight or infrared cameras able to dis¬ 
tinguish objects as small as a lifeboat from 5 miles 
away.There's also plenty of processing power 
aboard: The craft is equipped with a computer 
powered by Motorola's 40-MHz MPC 555 chip. 
Seascan transmits data in real time to a satellite, 
then to a ground receiving station. 

Weather forecasting services may be among the 
plane's first customers when commercial versions 


debut sometime next year. In many 
places, meteorologists still release old- 
fashioned weather balloons over 
hundreds of points on land to sample 
daily atmospheric conditions. But 
soundings over the oceans are sparse, 
and satellites record only cloud cover 
and provide limited data on tempera¬ 
ture and wind speed. Lightweight 
robotic aircraft may give forecasters 
a more efficient means for gathering data offshore. 

Commercial fishing companies might also find 
UAVs attractive. Fishermen routinely use helicopters 
to look for signs of the fish on which tuna feed; 

UAVs could do the job faster and cheaper. 

Insitu Group president Tad McGeer says he hopes 
to sell Seascan planes for about $50,000 a pop, but 
at least clients won't have to worry about gas costs. 
Inal 998 test flight, one of the company's UAVs 
went from Newfoundland to Scotland on a just 
a gallon and a half of fuel.- Aaron Clark 
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Vicinity BrandFinder” will track it down. 


You can access Vicinity BrandFinder through your Internet-enabled wireless phone, handheld device, 
desktop computer or interactive TV (you'll find a list of some of our provider companies below). So whether 
you're looking for the nearest fast food spot or a pair of jeans in 32 long, Vicinity BrandFinder will lead 
you right to it. And it's so easy to use - in a matter of seconds, you can be winging your way toward 
your chosen destination. 


§ 




Verizon wireless 


AT&T 


DIGITAL 

CABLE 



OmniSky 



www.vicinity.com 


©2001 Vicinity Corporation. All rights reserved. Vicinity, Vicinity BrandFinder and the Vicinity logo are service marks of Vicinity Corporation. All other logos are trademarks of their respective companies. 








Investec m I 


The new millennium has arrived and with it a new 
economy where: 

- There is intelligent use of technology 

- Communication creates global competition 

- Innovation is more important than mass production 

- Investments buy new concepts rather than new 
machines 

- Rapid change is constant 




Index Fund 


A new index for a new economy 

To track the growth of this new economy, Wired® magazine 
launched the Wired Index™, comprised of 40 cutting-edge 
companies leading the way to a digital, networked world. 

A new investment fund for a new economy 

The Investec Wired® Index Fund offers investors 
the opportunity to invest in the 40 companies that 


Contact us at www.investecfunds.com/850 or 800-915-6565, ext.850for a complete investor kit, including a free prospectus. 


INVESTEC ASSET MANAGEMENT: London. Cape Town. Hong Kong. Johannesburg. Los Angeles. Guernsey. Dublin. Windhoek. Gaborone. 
Please read the prospectus carefully before you invest in the Investec Wired® Index Fund. The prospectus outlines fees and expenses, and potential risks associated with investing 
in smaller companies, technology/telecommunications companies, foreign companies and industry-specific indexes. Risks of foreign investing include higher volatility, the 
possibility of government expropriation, the value of foreign currencies declining relative to the U.S. dollar, and political, social, or economic instability in a particular region which 
may cause the value of a Fund's investments to decline. Risks of investing in smaller companies include higher volatility than larger companies and the potential difficulty of 
selling these stocks during market downturns. Risks of investing in an industry-specific index include the potential to be more adversely affected by market downturns than a 
portfolio or index that is more broad-based. Actual performance of the Fund will differ from that of the index, as the Fund bears advisory fees and other operating expenses, 
commissions and taxes. 

WIRED® is a registered trademark, and WIRED INDEX a service mark, of Advance Publications, and are used with permission of Advance Publications. Advance Publications makes 
no warranty, express or implied, including no warranties of merchantability or fitness for a particular purpose or otherwise, to any person or entity as to the results to be obtained 
from or any data included in, or any other matters concerning, the WIRED INDEX™ or the trademarks. 

First Fund Distributors, Inc., Phoenix, AZ 85018. (02/01) 


































































Enron 


America Online 


Nokia 


Nucor 


Sun 

Microsysti 


Vodafone 

AirTouch 


WorldCom 


FedEx 


Aventis 


Qwest 

Communication: 


Globalstar 


Affymetrix 




The 40 stocks of the Wired Index™ and the Wired® Index Fund: 


Affymetrix 

AIG 


make up the Wired Index™. It is not just a technology 
fund. The focus is on companies 
in a broad range of industries 
that are reshaping the world 
with a commitment to 
globalism, communications, 
innovation, technology and 
strategic vision. 


Investec 

Asset Management 




America Online 

Applied Materials 

Aventis 

BroadVision 

Charles Schwab 

Cisco Systems 

DaimlerChrysler 

EMC 

Enron 

FedEx 

First Data 

Flextronics Int'l 

Globalstar 

i2 Technologies 

Incyte Genomics 

Intel 

JDS Uniphase 
Lucent Technologies 
Marriott International 


Stock list as of 12/31/00. 


Microsoft 

News Corporation 

Nokia 

Nucor 

Oracle 

PTC 

Qwest Communications 

Reuters 

Sabre 

Schlumberger 
SmithKline Beecham 
Sony 

Sate Street Corporation 

Sun Microsystems 

Vodafone AirTouch 

Wal-Mart 

Walt Disney 

WorldCom 

Yahoo! 
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2DD1 Redux 

So Close, And Yet So Far 


The rerelease of 2001: A Space Odyssey- slated to hit US theaters 
in October - may serve as a monolithic reminder of humanity's 
lowered expectations for progress. Business-class spaceflight 
and superhuman computers wowed moviegoers in 1968, and 
reality is still struggling to catch up with Stanley Kubrick and 
Arthur C. Clarke's epic vision. Of course, some of the technology 
has come to pass, at least in the lab. And there's one way our 
species may be even a bit ahead of evolutionary schedule: We've 
opted to keep nuclear warheads out of orbit. - Paul Boutin 


EMOTIONAL INTELLIGENCE 



Kismet, a robot now under 
development by the Humanoid 
Robotics Group at MIT's Al Lab, 



Cryogenics - freezing and reviving 
living beings - has been a bust. But 
biotechnology might have the answer: 
Scientists working at the University of 
Minnesota, Duluth, have learned that the 
genes which make it possible for squirrels 
to hibernate are also present in people. 
Finding out how these genes can be 
expressed in humans could enable 
controlled hibernation - a development 
whose earliest application could be the 
preservation of organs for transplantation. 
www. d. umn. edu/biology/faculty 
/andrews.htm 


Glass cockpits have rendered 1968's most 
visionary knob-and-gauge interfaces 
obsolete. By 2002, a cluster of flat-panel 
displays will replace the densely packed 
expanse of mechanical readouts, controls, 
and picture tubes in today's shuttle cockpit. 
spaceflight.nasa.gov/shuttle/upgrades 
Zupgrades2.html 


mimics human emotion and 
interaction. It can use eye 
contact and facial expressions 
to lure visitors into baby- 
talk-style conversations. The 
robot responds to praise or 
scolding by recognizing voice 
patterns, and pulls back when 
physically threatened. 
www.ai. mit. edu/projects 
/humanoid-robotics-group 
/kismet/kismet.html 


SUSPENDED ANIMATION 


SPACECRAFT COCKPIT 
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PLASMA ROCKET ENGINE 


Scheduled for completion in 2006, the $22 billion 
ISS is receiving funding from Canada, Brazil, Japan; 
Russia, the US, and the European Space Agency. 
Multinational crews will conduct zero-gravity 
experiments in its 747-sized live/work space. 
spaceflight.nasa.gov/station 


NASA's projected 2018 Mars mission would ride a 
stream of superhot ionized hydrogen contained 
only by a magnetic field (see "Zip Drive," Wired 
9.01, page 96). Plasma power, which is being 
tested on a very small scale, would enable astro¬ 
nauts to reach Mars in 115 days, compared with 
the 10 months it would-take traditional rockets. 
spaceflight.nasa.gov/mars/technology/propulsion 
/aspl/vasimr.html 


INTERNATIONAL SPACE STATION 


By 2003,3G wireless will support two- 
way, real-time video for cell phones. 
Vidphone technology - from AT&T's 
1964 PicturePhone trials to Microsoft's 
NetMeeting - has never taken off. 
Research suggests that remote video 
doesn't adequately replicate the 
dynamics of face-to-face interaction, 
but promoters keep insisting more 
bandwidth will solve the problem. 
Truth is, it's still a long way from *69 
to the Star Child. 

www.orange.co.uk/phones/videophone 
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Drowning Out the Stars 


Paris is not Europe's only city of light: Across the continent, 
the effect of artificial illumination on the night sky can now 
be measured by looking down rather than up. Scientists at the 
University of Padova in Italy and the National Geophysical Data 
Center in Boulder, Colorado, are building a digital atlas of urban 
sky glow. They're creating it by merging data from multiple Air 
Force satellites, which is fed through new software that simulates 
atmospheric diffusion effects.The resulting map of Europe 
shows artificial night-sky brightness in the V-band - the range 
of light visible to the human eye.The finished product - pictured 
here and to be published by the International Astronomical 
Union, along with a map of the US - will be used to identify 
problem areas and track changes. A few regions in Italy have 
already introduced laws limiting the amount of skyward 
emissions permissible at night. - Jason Cook 


AREAS OF MOS T EXTENSIVE LIGHT POLLUTION 
Benelux-Ruhr 
London-Liverpool-Leeds 


Europe’s Light Pollution 


ARTIFICIAL BRIGHTNESS RELATIVE TO NIGHT SKY 


<11% 

Thousands of stars visible 


<33% Faintest stars obscured 

■■■HMSKSHS 

<100% 

<300% 

<900% 

Many stars lost against ba 
Artificial light surpasses b 
Milky Way invisible even c 

ckground glow 
rightness of night sky 
m clearest nights 

>900% 

Fewer than 100 stars visib 

ile_ 


pr 

^ * 

cMWrbNKI 



















INFOPORN 


Terawatt Tug-of-War 


Behind the 
Net Energy- 
Use Numbers 


George W. Bush may think recounts 
are behind him, but the dispute over 
his campaign's energy stats rages on. 
Researchers at Lawrence Berkeley 
National Lab are contesting Dubya's 
claim that "the Internet today con¬ 
sumes about 8 percent of US electric 
output." This number comes from 
a May 1999 report by analyst Mark 
Mills, who forecasts that "30 to 50 
percent of electricity consumed in 
the US, within a decade, will be from 
the Internet." Opinion leaders like 
The Wall Street Journal are citing Mills' 
figure - prepared for a coal industry 
lobbying group - as a mandate for 
rapid power plant expansion. But last 
March, LBNL researchers published a 
study - funded by the Environmental 
Protection Agency - with a much 
lower tally. By their count, office 
equipment used for any purpose in 
homes and businesses usurped only 
2.6 percent of the nation's electricity, 
with no rapid growth curve (factoring 
in the terawatts used to manufacture 
that equipment bumps the total to 
3.2 percent). Mills charges that LBNL 
left out Internet infrastructure - ISPs, 
server farms, and copper wire used 
for sending data. LBNL counters that 
Mills overestimated the power draw 
of individual devices (for example, 
1,000 watts instead of 150 for a PC). 
Politicians and pundits, meanwhile, 
continue to plug the juicier statistic. 
- Evan Ratliff 


Sources: US Environmental Protection Agency 
(www.epa.gov), Lawrence Berkeley National Lab 
Energy Use Forecasting (enduse.lbl.gov), Bush- 
Cheney Campaign (www.georgewbush.com), 
Digital Power Report ( www.powercosm.com ) 

Terawatt-hour totals rounded to the nearest tenth 








67 TWh 

Routers in LANs and WANs 8 
Routers on the Internet 16 
Telephone central offices 43 


HOME/OFFICE 
COMPUTERS 75 TWh 

Home PCs 17 

Home PCs used for 
online trading 6 

Home-office PCs 8 

Office PCs 21 

Office PCs behind firewalls 18 
PCs used in commercial 
Tqternet service support 5 


MANUFACTURERS 

Home PCs with 
Internet capability 
Office PCs 
Routers 

Server appliances 
Servers 


INTERNET 
INFORMATION 
SUPPLIERS 124 TWh 

Major dotcom companies 72 
Websites 52- 


29 terawatt hours per year 





NETWORKS 15 

LANs 

Access devices 0.3 

Hubs 0.7 

Routers 0.7 

Switches 1.3 

Telephone central offices 12 
WANs 

Routers 0.1 

Switches 0.2 


HOME/OFFICE 


EQUIPMENT 

Copiers 

Desktop computers 

Displays 

Fax machines 


Inkjet/dot printers 
Laser printers 
Mainframes 


Minicomputers 
Portable computers 
Servers 


Terminals 


71 TWh 

7.6- 

14.3 - 

14.4 - 

3- 

2.9- 

6.2 - 

6.3 - 

11.8- 

0.3- 

1.8 - 

2.4 - 


15 TWh 


Amount of electricity consumed yearly 
by computer equipment for Internet use 

Amount of electricity consumed yearly 
by office equipment for all uses* 


295 terawatt hours 


86 terawatt hours 


Percent 


of total 


electricity 


consumption 


Excludes the terawatts used to manufacture equipment 
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The Greatest Shoe on Earth 


Trevor Baylis' hand-crank radio made him the toast of the Thames. Now 
the P.T. Barnum of British invention wants to unleash pedestrian power. 

By James Drake 


“ TP he image of the inventor is of someone who’s completely 
I off his chuff,” laments Trevor Baylis. “He always has to 
have long hair, a Viennese accent, and a rotating bow tie 
that squirts water. But the truth is, it’s safer to be like that, 
because if you go down the pub and tell everyone what you’re 
up to, someone will steal your idea. So you end up talking to 
yourself and going fackin’ mad. Well, I don’t. I’ve got my dog 
Monty to talk to. And that’s another thing...” 

WIRED FEBRUARY 2001 


Poor old Monty. 

Trevor Baylis may be England’s most celebrated living 
inventor, but he’s also one hell of a chatterbox. And by his own 
admission, his favorite topic of conversation is himself. In fact, 
it takes but a verbal nudge to send the 63-year-old Londoner 
slipping effortlessly and immediately into his anecdotage, 
reciting the rakish reminiscences and pet grudges that are 
a staple of his UK press clippings - and there are plenty of 
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LIFESTYLE® 

HOME THEATER SYSTEMS 
GIVE YOU 

5-CHANNEL SURROUND 
FROM ANY SOURCE. 

Most conventional digital systems 
will only give you 5 independent 
channels from specially encoded 
sources, like DVDs. But Lifestyle® home 
theater systems deliver the 5-channel 
surround experience from any source 
- 5.1 encoded DVDs, any VHS tape, 
even single-channel TV shows. And 
only Bose®, the most respected name 
in sound, has the technology to deliv¬ 
er this performance with small size, ele¬ 
gance and simplicity. No wonder Audio 
called Bose “The hi-fi inventor of the 
century.” 

To learn which system is best for your 
needs, or to find a dealer near you, 
call 1 - 800 -ASK-BOSE ext.X97. 

Hear The Difference Today. 

_BOSKE~ 

Better sound through research * 


ask.bose.com/wx97 





Clever Trevor" has played muse, midwife, and 
marriage broker to a bunch of unlikely successes, 
from the nondrip teapot to the talking potty. 

those. An archetypal “cheeky chappie” from for distribution in war zones and refugee 


the wrong side of the River Thames, his rise 
from garage tinkerer to millionaire is just 
the kind of plucky underdog yarn that cheers 
his countrymen’s class-conscious hearts. 

By now, every English schoolboy knows 
the story behind “Clever Trevor” and his 
Freeplay clockwork radio. In 1991, Baylis 
chanced upon a BBC documentary about the 
AIDS epidemic in rural Africa, where radio 
campaigns about safe sex were proving 
futile for want of power lines and cheap 
batteries. Moved, Baylis cooked up a low- 
cost radio that worked on a hand crank, 
much like early gramophones. And just like 
His Master’s Voice, the Freeplay requires 
only a couple of calories as fuel. Turn the 
handle for half a minute, flick a switch, and 
listen up: an hour’s worth of AM, FM, or 
globe-spanning shortwave. 

Although smaller, cuter upgrades are now 
sold at the Sharper Image, Freeplays were 
first marketed to aid organizations and NGOs 


camps. In the six years that the Freeplay has 
been available, 2 million have been sold, 
allowing third-world shantytowns and mud- 
hut villages to tune in to the outside world 
with a twist of the wrist. Small wonder that 
Baylis has been feted by President Clinton 
and invited to tea by Nelson Mandela. 

The radio has been his calling card - a 
soapbox from which to preach “personal 
power,” rail against the tyranny of the toxin¬ 
laden disposable battery, and promote his 
projects du jour. Right now, Baylis is barn¬ 
storming the nation’s talk shows and tech 
fairs to plug a think tank - a “royal acad¬ 
emy,” no less - where budding Baylises 
could chase their own dreams. And then 
there s his other Big Idea: an electric shoe 
capable of charging batteries by pedestrian 
power alone, for cell phones, two-way 
pagers, MP3 players, or most any other 
low-power portable gizmo. Baylis’ spiel: 

Put away those plugs, pal, chuck those 


will soon be as easy as a walk in the park. 

He has a willing enough audience. Baylis 
has a regular gig on The Big Breakfast, a 
morning TV show in Britain, showcasing 
off-the-wall innovations in need of backers. 
The segment, “From Me Shed, Son,” 
has cemented Baylis’ public persona as 
a slightly fouler-mouthed version of the 
sort of character who shows up in the last 
chapter of a Dickens novel, spraying saloon- 
style bonhomie and kindly advice. In his 
role as the nation’s favorite uncle, Baylis 
has played muse, marriage broker, and 
midwife to a bunch of unlikely commercial 
successes, from the nondrip teapot to the 
talking potty, a children’s toilet trainer that 
barks congratulations each time its occu¬ 
pant performs to order. Fleet Street dotes 
on him as the Barnum of science, and every 
now and then Baylis’ penchant for plain 
speaking provokes a rash of “Good for you, 
Trev!” editorials in the tabloids. The trouble 
is, unlike the Freeplay, once you crank him 
up there is no hitting the off button. 

C all me Trevor, mate. Now what can I 
do for you?” he chirps when I phone 
to arrange an interview, all but reaching 
through the line to throw a chummy arm 
around my shoulder. Then, almost before 
I have time to state my business, he’s got 
me in a PR vise grip, rattling off his rags-to- 
riches resume like a presidential candidate 
determined to get his populist credentials 
across before the debate clock runs out. 

Still, I don’t mind too much, for truth be 
told, he tells a hair-raising, picaresque tale. 

I hear how the 5-year-old Baylis was, he says, 
repeatedly raped by a clergyman - a trauma 
that turned him into a lifelong “professional 
show-off” to compensate. How he dropped 
out of high school to become a national youth 
swimming champion in the backstroke. How 
the high-dive comedy act he developed on 
the job as swimming pool salesman led to 
stints as a low-grade movie stuntman, bare¬ 
foot water-skier, and underwater escape 
artist. How the backers of his first successful 
creations - a series of foot- and hand-oper¬ 
ated nail clippers, can openers, and other 
gadgets for stroke victims and amputees - 
stuck him with a bunch of B shares that later 
proved to be worthless. And how, in 1999, 
he sold his share of the rights to his windup 
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technology patent for 2.5 million pounds 
(then worth $4 million). 

Nowadays, he travels abroad several 
months of the year, usually lecturing on 
behalf of the British Council, a government- 
funded body that promotes British science 
and culture overseas. His most recent jaunt, 
however, was a charity walk across Nami¬ 
bia to raise money for the Mines Advisory 
Group, a land-mine cleanup and education 
organization. While there, he test-drove a 
couple of his electric-shoe prototypes. 

Back in England, you’ll likely find him 
firing off letters to the editor, buttonholing 
journalists, and appearing before parliamen¬ 
tary committees to present the blueprint for 
an inventors’ think tank - a place where 
guys like him could float their schemes out 
of earshot of the “vulture capitalists” who, 
he claims, have conned him out of his intel¬ 
lectual property time and again. The Acad¬ 
emy of Inventors, for which he has already 
secured the promise of seed funding, would 
provide legal, financial, and even secretarial 
services to inventors in exchange for a small 
cut of any eventual profits. 

For Baylis, this month is crucial: He is now 
seeking a second round of venture capital 
for his Electric Shoe Company, and will hear 
shortly from the Department of Trade and 
Industry about his proposal to use a portion 
of their budget to fund the inventors’ acad¬ 
emy. But if Baylis is to stand a chance at 
either, his countrymen will have to relearn 
their love of eccentricity. 

“Inventors are ordinary folk like me, lat¬ 
eral thinkers who just happen to look at 
things differently and ask, ‘Why not?”’ insists 
Baylis. The problem is, he argues, British 
business has no time for British invention 
these days. “It’s OK for me - I’m famous and 
people listen. But if anyone else had come 
along with an idea for an electric shoe, 
they’d have been treated like some cunt out 
of Alice in Wonderland. Know what I mean?” 

I do, Trev, I do. Yet when I show up for the 
interview a week or so later, I can’t help 
feeling a bit like I’m heading for tea with 
the Mad Hatter. Maybe it’s just the address: 
Eel Pie Island, a bosky, half-mile-wide strip 
of southwest London clay accessible only by 
a single, steeply raked footbridge across the 
Thames. More of a mudflat than an island, 
it’s overrun by half-wild hedges and weeping 


willows and laced with paths that seem to 
peter out before they reach anywhere. In its 
time, the place has seen service as a dueling 
ground, a bowling green, and a parade 
track. Baylis discovered it in the early ’60s, 
when it was a gathering spot for the coun¬ 
terculture. “I used to come to hear jazz and 
get me leg over, but I spent more time at 
the [VD] clinic than listening to music.” 

Perhaps it’s his neighbors who fuel my 
down-the-rabbit-hole reverie: At one point I 
stop to ask directions of a lady who’s planted 
her yard with artificial flowers, plastic tea¬ 
spoons, and a collection of Barbie dolls. 
Another island inmate tells me she imported 
her prefab chalet by barge from Norway. 

But it’s only when I reach Baylis’ own fun 
house - a nutty professor’s playground that 
he designed and built himself 30 years ago 
- that I truly pass through the looking glass. 
There’s no porch or entryway: Instead, after 
emerging from the Eel Pie undergrowth and 
halloing fruitlessly through the open door, 

I step straight into his workshop, an L-shaped 
lean-to arrangement tacked onto the side of 
the building. Inching past the chaos of spare 
parts and stripped-down contraptions, I make 
my way around a small indoor swimming 
pool and into the living room. The wall 
sockets are at eye level, a precaution against 
occasional flooding. So, too, are the framed 
photos of the die-hard bachelor’s many ex¬ 
girlfriends. Taken collectively, they resemble 
a tribe of Princess Dianas: blonds mostly, as 
often as not perched in the passenger seat of 


design company details precisely why the 
Freeplay would never catch on. 

Outside on the Astro Turfed veranda lan¬ 
guishes some kind of engineless Chitty Chitty 
Bang Bang fashioned from bits of a Ford 
Cortina, a London bus, and a bed frame. 

And it’s here that I finally sniff Baylis out, 
sprawled across the backseat, wreathed in 
a tobacco fug and tossing crumbs and greet¬ 
ings to passing flotillas of swans and local 
rowing-club hearties. Beside him, Monty 
half-barks at the herons and cormorants 
wading in the muddy shallows. Seeing me, 
Baylis exits the jalopy like a boxer stepping 
into the ring, bantam chest puffed out, 
rough mitt outstretched, the tan from his 
African odyssey already fading to vellum. 
“’Elio, mate,” he cackles. “Come to look at 
me shoe, then?” 

A t first glance, I’m disappointed. Maybe 
I’d expected him to have rustled up a 
bells-and-whistles James Bond affair straight 
out of Q’s secret lair. Instead, it’s a pair of 
grubby, light-brown desert boots with a cou¬ 
ple of wires sticking out of the sole and a 
solar panel wrapped around the toe area for 
added oomph. “Doesn’t look like much, does 
it?” Baylis shrugs. “But you know, mighty 
oaks from little acorns grow, and all that.” 

The heel insert, he shows me, is fashioned 
from piezoelectric crystal, a cheap, quartz- 
type compound polarized with zaps of 
electricity. When a piece of piezo is bent, 
squeezed, or struck, it produces a high volt¬ 


The sole of the new machine is piezoelectric, and 
it fits any - and every - foot. Computers have 
stickers that say INTEL inside, so why not a shoe? 


his beloved “E” Type Jag. In one shot, two 
willowy beauties flank the 5' 5" Baylis after 
an awards ceremony at Buckingham Palace. 
In his stiff suit and fresh haircut, he looks 
like a small boy whose glamorous maiden 
aunts have taken him on a Sunday outing. 

What else? Well, there’s a pith helmet, a 
boomerang, a biplane propeller, a toy-size 
traction engine, a fully smokable Pipeman 
of the Year trophy fashioned to resemble 
a Freeplay radio, and, lurking beneath the 
TV set, a defused plastic land mine. On one 
wall a framed rejection letter from a British 


age at very low current - rather like the 
static electricity created by rubbing fur on 
a balloon. “We then put that charge back 
through a little electronic circuit,” says Baylis, 
“which sorts it out before squirting it into 
the battery of the mobile phone, held in a 
pouch sewn on the back of the boot.” 

Like most of his Alka-Seltzer moments 
(“when the idea hits my brain and starts to 
fizz”), this one came to Baylis in his sleep, 
more than 40 years ago. Drafted into the army, 
he served as a physical training instructor. 
“One of the things we used was a treadmill. 
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We called it the runway and it was literally 
propelled by its user. I dreamed of putting a 
dynamo on it to create power. The electric- 
shoe concept has been in my mind all these 
years. As long as I have been getting my 
shoes resoled by the cobbler I have been 
aware that my feet are doing work.” 

He’s not the only one. In 1998, the MIT 
Media Lab demonstrated some experimen¬ 
tal shoes that generated just enough power 
to send out a radio identification code. But 
only with the advent of the wireless Web 
and low-power portable electronics did 
Baylis believe the concept’s time had come. 
“All these WAPs and PalmPilots, they need 
fack-all power. And who are the biggest 
consumers of those gizmos? I’ll tell ya: It’s 
these techno kids with baggy trousers. They’ll 
spend a fortune every few months just to 
keep up with the times, but even with the 
latest palmtop or whatever, they can’t go 
very far away without recharging. They still 
can’t take it to a weeklong rock festival in 
the desert or trekking through Nepal.” 

On January 10 of last year, Baylis and two 
longtime collaborators - John Monteith, a 
mechanical engineer, and Barry James, an 
electrical engineer - filed a patent for their 
electric-shoe idea. “It was 50 pages long and 
stuffed with as many schoolboy options as 
possible,” Baylis recalls. “We threw it all in 
the pot, our attitude being quite frankly that 
if somebody had any claims upon any forms 
of technology that we embraced, then they 
would come at us, in which case we’d say, 
‘Fine, we’ll either work with you or work 
around you.’ ” 

The next step was finding someone to 
fund them. No problem. Since the Freeplay, 
Baylis needs only to waggle a finger for the 
English press to come calling. Baylis gave 
the electric-shoe scoop to The Sunday Times 
of London. He kept the details fuzzy, so as 
not to give the game away, but made the 
concept sexy enough to entice interested 
parties. It worked. Within days, executives 
from the world’s largest supplier of shoe 
parts, Texon International, came hotfooting 
around to Eel Pie Island with an offer. 

“Texon stumped up half a million pounds 
in startup capital and we set up a business 
- called the Electric Shoe Company (ESC) - 
to which we assigned our intellectual prop¬ 
erty,” Baylis explains. Texon is the majority 
shareholder. Baylis, Monteith, and James - 


as junior partners and consultants who will 
determine the route to production - took 
minority stakes, as did Piers Hubbard-Miles, 
a British startup expert recruited to be the 
company’s managing director. 

Little known outside the footwear frater¬ 
nity, Texon, based in Leicester, is a huge, 
£148 million-a-year company. It makes 
11.2 billion shoe parts annually and supplies 
components to every major manufacturer. 


solid-state accelerometers, and RF transmit¬ 
ters for its new line, Smart Train, due out 
in April. The FitSense system can radio 
ultra-accurate odometer and speedometer 
readings to a wrist receiver. Meanwhile, 

Nike has a parallel project in the works 
with Massachusetts-based Analog Devices 
and Canadian newcomer Dynastream. 

Pretty soon, industry consultants speculate, 
parents will be demanding GPS-equipped 


Near-term apps include lightening soldiers 7 loads 
by powering up night-vision goggles, GPS units, 
and radios. Down the road: conductive clothing. 


ESC, in contrast, is tiny and focused on one 
goal: developing and commercializing the 
technology required to convert walking 
energy into electrical power. By design, the 
company will never grow much larger than 
its three founders. Baylis’ outfit aims to be 
a kind of freelance R&D department for the 
shoe industry, one that will make money 
by licensing its inventions to others. While 
ESC can technically partner with anyone in 
the industry, Texon’s investment effectively 
gives it right of first refusal. 

“What Texon ultimately wants to do is 
become the Intel of the industry,” explains 
Hubbard-Miles. “At the moment, they’re the 
world leader in what they do, and yet they 
have no brand awareness. But the compa¬ 
nies they supply - Nike, Adidas, et cetera - 
have huge brand awareness. IBM or Toshiba 
computers have little stickers that say INTEL 
INSIDE, so why not a shoe? You might buy 
Reeboks but you want to make sure the com¬ 
ponents that go into them come from Texon.” 

Privately, some Texon executives are skep¬ 
tical about ESC. “Well, spend a Sunday after¬ 
noon in a bathtub and any of us can dream 
up big ideas, really,” says Roger Chapman, 
head of Texon R&D. “We’ll see.” Even so, the 
company invested in ESC out of necessity. 
Like it or not, technological advances dictate 
that Texon can no longer be content with 
the worthy but deeply unglamorous task of 
churning out shanks, tacks, and cellulose 
stiffeners. Texon missed the first high tech 
sneaker trend - those night-safety LEDs 
built into soles. And it’s a stateside startup, 
FitSense Technology, that will supply Reebok 
with specially designed microprocessors, 
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sneakers so they can track down their kids. 

“This is the kind of thing the shoe 
business is heading toward,” frets Baylis. 

“If Nike and Co. get there first, then it’s 
unlikely they’re going to want to share 
these developments with anyone, so the 
sooner we get cracking the better.” 

The plan, says ESC’s Monteith, is to 
present the electric-shoe prototype to the 
venture capital community, “once we’ve 
leveraged up the value of the company a bit 
by Trevor banging the barrel and walking 
about in Africa and what have you.” 

A h, yes, the trek across Namibia in electric 
shoes. As it turns out, the exercise was 
more advertisement for Baylis’ favorite 
charity - the Mines Advisory Group - than 
a controlled experiment. Baylis brought 
along two electric-shoe prototypes: a pair 
of piezoelectric-powered boots, and another 
pair that used a miniature dynamoelectric 
machine built into one of its hollowed-out 
heels. The dynamo’s crankshaft broke after 
only a few hours of use. But over the next 
five days of walking, reports Baylis, the 
piezo version sufficiently charged an empty 
battery to light up “about two of the four 
bars on the phone’s power meter.” This was 
more than enough to place a brief call to 
Virgin CEO Richard Branson, no shrinking 
violet himself, who - guess what? - is mov¬ 
ing into the mobile phone business. 

“We had a laugh, because Virgin turned 
my radio idea down,” recalls Baylis. “This 
time around he said I should come and see 
him when I got back and he’d have a closer 
look at what I’m up to.” 
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ESC toyed with other designs, including 
a shoe with a tiny hydroelectric generator 
built into its sole. But Baylis is convinced 
that the piezoelectric version is the low-cost, 
high-return winner. “What we’re looking 
to do is manufacture it in huge strips,” 
explains Baylis. “We could cut it into foot¬ 
sized shapes like Odor-Eaters and sell them 
as throwaway, trim-to-fit insoles. Now 
wouldn’t that be an elegant solution?” 

Too elegant to be true, perhaps. Texon’s 
Chapman points out that “piezo produces a 
charge, but actually getting that to charge 
up phone batteries is a very different issue.” 
The problem with most piezoelectric mate¬ 
rials is that they usually have a very high 
impedance ratio. In other words, they are 
capable of generating very high voltages, 
but their own inherent resistance to electri¬ 
cal flow means they generate only minus¬ 
cule currents. Impedance can be lowered, 
but only by increasing the material’s hard¬ 
ness - and the trade-off is a less comfy shoe. 
“It’s called compliance,” explains Monteith. 
“You can make it hard and get a lot of elec¬ 
tricity, or you make it bendy and very com¬ 
pliant, but then it doesn’t do much at all.” 

Currently, ESC is working to overcome 
the problem by replacing the single lump of 
piezo, which Baylis field-tested in the desert, 


works with private industry under a swords- 
into-plowshares program. The arrangement 
makes any discoveries related to electric 
footwear ESC property, but leaves possible 
spin-off applications - like a backpack 
that uses piezo to harness a grunt’s up-and- 
down motion - to the military. “The modern 
soldier has to hump around 35 pounds of 
equipment,” Baylis winces, “and a lot of 
that is spare batteries.” Replacing those 
spares with electric combat boots would 
simultaneously lighten a soldier’s load and 
power all kinds of handy battlefield appli¬ 
ances: night-vision goggles, directional 
microphones, walkie-talkies, navigational 
equipment, radios. 

ESC’s first-generation shoe won’t power 
anything directly; instead, it will continu¬ 
ously recharge spare batteries. After charging 
up one dead set, the wearer takes them 
out of the shoe, fills the compartment with 
another batch that needs charging, and so 
on. The charging capability will likely wind 
up embedded in something looking like 
army boots - which are “very fashionable 
with teenagers,” says ESC’s James. “And if 
this thing is to work commercially, we have 
to be able to sell it as a fashion statement.” 

Eventually, the company would like to do 
away with batteries altogether and run a 


Like Freeplay, Baylis cranks up quickly. His latest 
charge is to create an Academy of Inventors that 
will protect tinkerers from "vulture capitalists/' 


with a more advanced piezo-based substance. 
There are two basic options. The first is an 
energy-harvesting piezo strip similar to 
one developed by Darpa. The fiber comes 
in long, thin ribbons and was originally 
designed to sit on the seabed and undulate 
with the ocean current to provide an ever¬ 
lasting source of power for remote sensors 
that measure salinity and pollution levels. 
Another possibility is a “piezo laminate,” 
which the MIT Media Lab has already tested 
with some success. Thin layers of piezo are 
glued together, sandwiched around mats of 
plastic; the result can be more easily bent. 

ESC contracted out a study on optimal 
piezo design to the Defense Evaluation and 
Research Agency, the British equivalent 
of Darpa. The state-funded body regularly 


power cord from the shoe up the back of the 
leg and into specially engineered conductive 
clothing - which, ESC promises, will be safe 
in the rain. “MP3 players, for instance, need 
continuous power,” says James. “The prob¬ 
lem is that piezo power has a 'bursty’ nature 
since you’re creating it with individual foot¬ 
steps - which means you’d have to smooth it 
out with a regulating device. That’s down the 
road, but not far.” 

Baylis, meanwhile, is clearly delighted 
to be back on the science pages. For all the 
honorary degrees, TV spots, and cozy chats 
with the great and the good, his true habitat 
is the laboratory. “I have a fackin’ good life, 
don’t I? It’s so much fun, it really is,” he mar¬ 
vels, shaking his head. “I’m being paid to sit 
on Eel Pie Island and think about this stuff.” 
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E el Pie Island: It seems an appropriate 
place for the old rascal to end up. It got 
its name from King Henry VIII, who made 
a habit of stopping off with his mistresses 
to buy the eponymous delicacy from a 
widow who lived here. Certainly, there’s 
something about the way Baylis bustles 
about his various projects that recalls the 
married-six-times monarch, huffing and 
puffing and anxious to get on with things 
after first spotting Anne Boleyn. 

Baylis tries to spend an hour or two each 
day at his workbench, coming up with new 
takes on the personal-power angle. At pres¬ 
ent, he’s also working on a system for devel¬ 
oping countries that taps energy for a small 
fridge or television set from weights that 
slowly descend from a tree’s branches. “He’s 
a showman,” grins his partner Monteith, 

“a true seat-of-the-pants inventor.” But his 
real role at ESC is that of a catalyst with a 
knack for finding new uses for old technol¬ 
ogy. Piezos, after all, have been used in elec¬ 
tronic-ignition switches for gas stoves for 
the past half-century. And the Freeplay’s 
engine is based on the retractor spring 
found in car seat belts. 

Indeed, there are those who hint that 
Baylis has come by his fame unfairly. 

“Baylis seems much more promoter than 
researcher,” remarks Joe Paradiso, head 
of the MIT Media Lab team whose work 
Baylis and Co. could be looking to license. 

But so what? “Four million people might 
have thought of the electric shoe or the clock¬ 
work radio before me, but I was the only one 
to do something about it,” Baylis counters. 

“If you want a plantation, it takes someone 
to prepare the furrow and put the seed in the 
ground first. To do that, you have to know 
how to sell yourself. And the word modesty 
is not in my vocabulary.” 

At the moment, he’s tapping his promo¬ 
tional talents to talk up his Academy of 
Inventors. “What I’d like to see is something 
that takes the humiliation out of invention, 
a place that would give guys like me a fair 
crack at the whip instead of having to traipse 
about with a begging bowl.” The way Baylis 
imagines it, the academy would be an 
everyman’s Eel Pie Island, a haven for cash- 
strapped amateurs. “You find yourself in a 
situation where you’re trying to get a prod¬ 
uct on the market, but because you haven’t 
got the money, someone comes in and says, 
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‘Right, I’ll do it for you but I want 99 percent 
of the equity,”’ says Baylis. “And at the time 
you’re so stressed out because the baliff 
has just moved in that you take the deal. 
There are some wicked, wicked bastards out 
there,” he spits. “These corporate lawyers, 
they know how to turn over the little guy.” 

The academy would have a good address 
on a brass plate, and would be staffed with 
experts who could nurse an idea from the 
darkest recesses of the mind all the way to 
the production line. It would pay for market 
surveys and patent searches. There would 
be in-house intellectual property lawyers 
and industrial designers. In return, success¬ 
ful inventors would donate a percentage 
of their royalties back to the academy. So 
while Baylis calculates that he needs around 
£10 million in startup money, the academy 
aims to be self-funding within three years. 

As often with Baylis, it’s difficult to sepa¬ 
rate the pie from the sky, but things do seem 
to be moving along. Heavy hitters like the 
Saatchi brothers, the Laura Ashley Founda¬ 
tion, SmithKline Beecham, and various 
banks have pledged donations and advice; 
Scotland Yard is offering support to what it 
sees as the antidote to “ideas houses” that 
advertise for and then rip off inventions. 

Most of all, Baylis hopes, the academy 
will serve as a wake-up call for complacent 
Brits who look back in languor at their 
glorious heritage while the future escapes 
overseas. In the era of the finely honed mar¬ 
keting brief, he laments, lone-wolf oddballs 
like him can’t get a fair hearing in their own 
country. Meanwhile, foreign investors snap 
up £165 billion worth of British innovation 
each year, according to a 1995 parliamen¬ 
tary report. Other tinkerers never find a 
taker at all. “Of all the ideas registered at 
the patent office every year, only 2 percent 
ever make it,” Baylis points out. “Maybe 
some of them were rubbish, but maybe 
some of them were worth a shout. How 
many cunning prototypes lie discarded on 
workbenches? What number of blueprints 
rots in bottom drawers because their mak¬ 
ers lost heart? Not every good idea has to 
come from a university lab. Look at me: I 
left school at 15 with no qualifications. If 
I can become an inventor, anyone can.” ■ ■ ■ 


Englishman James Drake (Czechoslovakia 
@bigfoot.com) lives in exile in Prague. 
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How Europe Can Stop 
Worrying and Learn to 
Love the Future 

Science and technology are at the heart of a new culture war - pitting 
America's exuberance against Continental conservatism. Can we talk? 
By Misha Glenny 


I t’s not easy being Europe in the 21st century. Just ask any¬ 
one: The United States is leaving the Old Continent behind 
again - this time to wallow in technological anachronism. 

In their disarmingly frank style, many Americans look across 
the Atlantic and mutter, “What a bunch of losers.” Europe, 
they say, appears bent on confounding individual endeavor 
at every opportunity. The familiar list of complaints goes on: 


excessive state interference in all walks of life; punitive tax 
regimes; a pervasive envy of the rich and famous; and that 
oh-so-infuriating condescension. 

The culture war has been brewing for the last decade. But 
how much did Europe and America ever have in common? 
The Soviet Union was the glue that bound together the two 
halves of NATO; since the Soviet Union’s collapse, we have 
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come to realize that the idea of shared cul¬ 
tural values between Europe and America 
is, mostly, an illusion. 

Just as Americans see Europeans as hope¬ 
lessly stodgy, many Europeans really do 
believe Americans are uncultured, even 
if the sentiment is buried under layers of 
patronizing rhetorical fluff. Ostentatious 
wealth is considered gaudy, while state 
intervention is often seen as a matter of 
conscience, not economics. Affluent soci¬ 
eties have a moral duty to collect substantial 
taxes to assist the disadvantaged - the 
American health system, for example, is 
regarded as downright offensive, excluding 
a huge underclass from all but the most 
basic medical care. 

European foreign-policymakers angrily 
accuse their American counterparts of being 
insufferably stupid for buying into a Holly¬ 
wood-inspired fantasy like the National 
Missile Defense system. And European con¬ 
sumers are horrified by what they see as 
American complacency and ignorance over 
the potential hazards of genetically modified 
foods; in general, the uninhibited exploi¬ 
tation of nature is much more widely 
accepted in the US than it is in Europe. 

While the transatlantic bickering and 
ridiculing continue, something interesting 
is happening on the ground: High tech and 
biotech clusters of immense energy and 
potential are mushrooming throughout 
Western Europe. The region boasts a young 
entrepreneurial class - hugely committed 
and highly educated - that is fashioning 
the core of what will be the most powerful 
trading entity in the world. The population 
of the European Union already stands at 
375 million. This will increase over the next 
decade by a minimum of 60 million, as 
the first applicant countries from Eastern 
Europe are granted membership. Within 
two decades, the European market will 
be more than twice the size of America’s. 

Silicon Fen, in Cambridge, England, is 
now the second largest venture capital mar¬ 
ket in the world. As Hermann Hauser, the 
doyen of Cambridge VCs, puts it, “You ain’t 
seen nothing yet!” His company, Acorn, 
founded in 1978, produced Britain’s first PCs 
and went on to spawn a number of other 
new ventures. “If you add up the value of just 
three - ARM, Virata, and Autonomy - you 
have about $2 billion in vested and unvested 


options,” Hauser enthuses. Much of this capi¬ 
tal, he predicts, will be plowed back into 
new Cambridge businesses. “This will have a 
more important effect on companies in Cam¬ 
bridge than any venture capital, or any gov¬ 
ernment initiative that might put $20 million 
here, $50 million there. A substantial part of 
the $2 billion will be recycled. All these plan¬ 


ning assumptions that people have made 
are far too conservative.” 

Similar stories can be heard in Stock¬ 
holm, Munich, Milan, Toulouse, and other 
European centers. Yet even more remark¬ 
able than the success of these clusters is 
their nearly total invisibility. Cambridge 
is the fastest-growing and most affluent city 
in the United Kingdom and home to its 
highest concentration of billion-dollar-plus 
companies. But the city’s achievements 
receive no regular coverage in the British 
press. Public awareness of this rich and 
brave new world is negligible. 

This apparent lack of interest in the new 
economy is a pattern repeated throughout 
Europe, although it is especially marked in 
the big three: Britain, France, and Germany. 
Change is happening. But Europe’s innate 
conservatism has made it a recalcitrant host 
to the rapid transformation sweeping the 
globe. Among the most stubborn European 
traditions are a veneration of the state, 
an obsession with national identities and 
borders, and, most critical at this juncture, 
a suspicion of - not to say hostility toward - 
science and technology. 

Son of Frankenstein 

Instead of looking ahead to life on Mars or 
a disease-free world, Europeans look back 
into history, to episodes of destruction that 
could too easily be repeated. 

Popular suspicion of technological and 
scientific progress in Europe began in the 
early 19th century, a period of epochal 
change that gave birth to the industrial city, 
with its wondrous Blake-ian monsters, its 
satanic mills housing vast, never-before-seen 
mechanisms and promising untold wealth 


for their owners. Central to the new ideology 
of Progress was the separation of the sciences 
into individual branches, each comprehensi¬ 
ble on its own terms, and each contributing 
to a rational explanation of how the world 
functioned. It was at this moment that 
an 18-year-old named Mary Shelley began 
writing her 1818 novel, Frankenstein. 


The impact of the industrial revolution 
on Shelley and her contemporaries was cer¬ 
tainly comparable to the changes modern 
Europe is experiencing today. Shelley 
described her antihero, Victor Frankenstein, 
as a “modern Prometheus” who sought to 
acquire “new and almost unlimited powers” 
by sending an electrical charge through a 
patchwork of dead body parts. As an atheist, 
Shelley was concerned not about Franken¬ 
stein’s challenge to God’s order but to a 
Rousseau-esque natural order (in this 
she was an early environmentalist). She 
feared the application of science outside 
moral constraints. At the time, the question 
she posed regarding scientists’ manipula¬ 
tion of life was, of course, pure fantasy. 
Today, it looks to many Europeans to be 
remarkably prescient. 

Shelley’s hugely popular book set the tone 
for many 19th-century novels and plays, 
especially in Germany and Britain, that 
portrayed science as the ruthless hammer 
of capitalism. Some, like Robert Louis 
Stevenson’s The Strange Case of Dr. Jekyll 
and Mr. Hyde , were simply misinterpreted 
as attacks on science. But others embraced 
the new disciplines: The naturalist move¬ 
ment expounded by Emile Zola and Henrik 
Ibsen attempted to create art using scientific 
methods of empiricism and an almost labo- 
ratorial reconstruction of social and psycho¬ 
logical reality, while Jules Verne introduced 
to a mass audience the imminent possibility 
of space travel and an investigation of the 
Earth’s core. 

Despite its trepidation, Europe had a tra¬ 
dition of popular fascination with science, 
expressed in the proliferation of lectures 
and pamphlets on every conceivable subject 


The spread of science outside moral constraints 
alarmed Mary Shelley.Today, many Europeans 
see her Frankenstein as remarkably prescient. 
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- dinosaurs, industrial engineering, ana¬ 
tomy, medicine, exploration, and, above all, 
theories of evolution - and in the celebrity 
of such diverse theoreticians as Michael 
Faraday, Karl Marx, Charles Darwin, and 
Alfred Nobel. 

Faraday, a noted professor of chemistry 
whose public talks at the Royal Institution 
of Great Britain were enormously successful, 
refused to participate in the preparation of 
poison gas for use in the Crimean War, estab¬ 
lishing a strong precedent for scientists with 
a conscience. And, after wrestling with the 
philosophical implications of a family for¬ 
tune made selling war materiel during the 
Crimean conflict and his own invention of 
dynamite, Nobel endowed five prizes, notably 
one for the greatest contribution to “frater¬ 
nity between nations, for the abolition or 
reduction of standing armies and for the 
holding and promotion of peace congresses.” 

So, like Jekyll and Hyde, the European 
mind was split: One half dreamed of a 
Promethean victory over the gods, the other 
half feared their vengeful wrath. 

The wrath came in cataclysmic doses, in 
the shape of two world wars whose cause, 
epicenter, and chief victim was Europe. 


Europeans were, of course, spared the ulti¬ 
mate nightmare of the atomic bomb (built 
chiefly by European emigres in the US), 
but they suffered an incomparably higher 
rate of death than the Japanese. Weapons 
technology tore the Continent to shreds, 
bequeathing a legacy of social conservatism 
that mystifies those without direct experi¬ 
ence of the carpet bombing of civilians or 
occupation. As a result, many Europeans 
hold in contempt a scientific community 
that habitually disclaims moral responsi¬ 
bility for the consequences of research. 

The largest postwar protest movements in 
Europe were the campaigns against nuclear 
weapons and nuclear power. 

Another manifestation of science’s poten¬ 
tial for evil had begun to reveal itself toward 
the end of the 19th century with the emer¬ 
gence of social Darwinism. In the biological 


sciences, this idea mutated into eugenics - 
the doctrine that society could weed out 
weaker, less able beings through selective 
breeding and genetic manipulation. Eugen¬ 
ics and social Darwinism were fashionable 
for several decades in both the United States 
and Europe. But it was in Mein Kampf that 
Hitler fused them into a coherent, fatuous, 
and destructive theory that he later tested 
on all manner of “imperfect” humans. 

The Nazis’ elevation of eugenics to the 
status of a science appeared to confirm 
Mary Shelley’s worst fears. And the horrify¬ 
ing experiments performed in the Third 
Reich were not, it seemed, the unique 
behavior of mad scientists working under 
an insane regime. In the 1950s, British and 
American doctors exposed a practice wide¬ 
spread in the public hospitals of both coun¬ 
tries: Babies were routinely being used as 
guinea pigs for vaccination trials without 
parental permission. No wonder there was 
a sense in postwar Europe that, on some 
level, science was out of control. 

The British historian Michael Burleigh, 
for one, has warned against using the legacy 
of eugenics to discredit scientific progress. 
“Nazism invested natural laws with religious 


authority, so it is simpleminded to blame 
something so nebulously Hegelian as the 
‘spirit of science,’ or indeed the technocratic 
character of modern medicine, for the 
inhuman policies of Nazi Germany.” Yet the 
specters of Hitler and Mengele hover grimly 
behind the debates in Europe about gene 
manipulation and genetically modified 
organisms. The prospect of insurance com¬ 
panies demanding access to an individual’s 
genetic information before issuing a policy 
smacks of Nazism to many Europeans. 
Dolly may have been cloned in Scotland, 
but the idea of human cloning is met with 
widespread revulsion here. 

Thus, Europe’s biotech innovators are 
operating in the middle of an ideological 
battleground. When a group of British doc¬ 
tors and researchers argued for further 
research on cloning human-embryo stem 


cells to advance the science of organ and 
limb replacement, theologian Klaus Berger 
urged German scientists to reject such 
work, drawing specific parallels to the Nazi 
eugenics program: “They also used the 
argument now being put forward that if 
we weren’t to do it, then the Russians or 
Americans would.” 

The old fear of Frankenstein/Hitler has 
been fertilized by other, more revolutionary 
traditions. With the exception of the Basque 
paramilitary organization ETA, the most 
active terrorist units in Europe are operated 
by militant animal-rights campaigners. 
“They choose countries where prevailing 
social attitudes are permissive of strong 
protest, like Denmark or other Scandinavian 
countries,” explains Crispin Kirkman, direc¬ 
tor of Great Britain’s Bioindustry Associa¬ 
tion. “Then they take the same form of 
protest to a bigger country, like the UK.” 

Biotech demands a stable investment 
environment, but in Europe, any research 
involving animal experimentation is high 
risk. “The most serious effect for the indus¬ 
try is indirect, because of the way in which 
the Home Office manages the licensing pro¬ 
cedures for doing animal work,” says Mark 
Bodmer of Lorantis, a biotech firm in Cam¬ 
bridge specializing in immunology research. 
“To do even rather low-level small-animal 
work, you need licenses of three sorts con¬ 
currently. You have to have the personal 
licenses for the animal handler, the site 
license, and a project license, which defines 
what’s going on. These things are adminis¬ 
tratively cumbersome. Rightly or wrongly, 
it’s an effect of the animal-rights lobby that 
there’s this highly bureaucratic system for 
regulation.” 

Nowhere is the popular hostility more 
pronounced than in the campaign against 
genetically modified organisms. Organic 
produce is steadily taking over the fruit and 
vegetable departments of supermarkets, and 
one major British chain, Iceland, announced 
last year that it would sell only organic pro¬ 
duce. Within the World Trade Organization, 
this flat rejection of GM foods is already 
causing tension between the United States 
and the EU, as European countries refuse 
point-blank to import foods generally 
accepted on the other side of the Atlantic. 

Mistrust and even ignorance of science is 
prevalent not just among ordinary people 


The European mind was split: One half dreamed 
of a Promethean victory over the gods, 

the other half feared vengeful wrath. 
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but among intellectuals as well, as Frank 
Schirrmacher, publisher of Germany’s ven¬ 
erable Frankfurter Allgemeine Zeitung , has 
discovered. At the heart of the famously 
archconservative FAZ is the feuilleton page, 
where Germany’s intellectuals have long 
debated obscure points of 19th-century phi¬ 
losophy, the German soul, and the cultural 
legacy of Christendom. Recently, however, 
Schirrmacher stunned his public and many 
colleagues by turning this forum over to 
vigorous discussions of science and tech¬ 
nology from America, including articles by 
Ray Kurzweil, Craig Venter, and Bill Joy. 
Schirrmacher says that FAZ’s translation 
of Joy’s April 2000 Wired essay, “Why the 
Future Doesn’t Need Us,” stirred by far the 
greatest response, both pro and con. 

“We had the feeling that no one in Ger¬ 
many really knew what was going on in 
high tech and biotech,” Schirrmacher 
explains. “There was no magazine here that 
reflected the reality of what was going on 
in the world, but when we printed Bill Joy’s 
essay, the impact was so big that it became 
clear how badly this was needed.” Schirr- 
macher’s innovation has caused an uproar 
among German intellectuals, who have 
accused him of lowering the tone of the 
feuilleton. “At least it means I get through it 
quicker,” scoffed Joachim Fest, perhaps the 
greatest living German historian, while an 
old-guard FAZ editor blurted out apoplecti- 
cally: “This has nothing to do with culture 
whatsoever!” Across Europe, except in spe¬ 
cialist magazines like Britain’s New Scientist 
or Nature , one finds few of the detailed, 
well-written pieces on scientific and high 
tech research that appear regularly in The 
New York Times and The Washington Post. 

In the spirit of Faraday and Darwin, 
Schirrmacher believes that addressing and 
embracing science and technology is a 
matter of survival. While he shares the 
concerns of many fellow Europeans about 
gene manipulation and cloning, that is 
all the more reason, he argues, for open, 
unprejudiced discussion. “The last public 
discourse about science was over the issue 
of nuclear power stations - 20 years ago!” 

The State We're In 

At first glance, the most powerful brake 
on Europe’s embrace of the new economy 
appears to be the state. But that appearance 


is deceptive. Like so much in modern Euro¬ 
pean culture, the state’s pervasive presence 
emerged as a direct consequence of World 
War II. By 1945, people had lost patience 
with a system that delivered only bloodshed 
and class conflict. Near the end of the war, 
to head off internal unrest after troops were 
demobilized, the British government hastily 
drew up plans to provide universal health 
care and unemployment benefits. Elsewhere 
in Europe, the United States moved to prop 
up capitalism, thereby securing its largest 
overseas market; through the Marshall 
Plan, America pumped billions into the 
Continent (although its returns were hand¬ 
some). The deal was the same across 
Western Europe: In exchange for political 
cooperation from its people, the state would 
provide them with housing, health care, 
and security in old age. And to pay for these 
benefits, governments would need to collect 
a lot of taxes. 

This postwar pact remains immensely 
important - condemning it as anachronistic 
misses the point. As Cambridge’s Hermann 
Hauser, no friend of state intervention, 
puts it, “The American instinct is to always 
vote for the individual: It’s much safer to 
have the gun in the hands of an individual 
than to have the guns in the hands of the 
government. We tend to think the other 
way around. We feel secure with the gov¬ 
ernment. The government protects you 
rather than the government being an insti¬ 
tution that you need to be suspicious of.” 


Yet with Darwinian panache, Europe’s 
entrepreneurs have adapted to the most 
troublesome bureaucratic obstructions. The 
starkest example can be found in the Conti¬ 
nent’s poorest and least developed nation, 
Albania. In the early 1990s, this mountain¬ 
ous country at the mouth of the Adriatic 
emerged as a total wreck from almost com¬ 
plete communist isolation. For almost half a 
century, people hadn’t sneezed without the 
state’s say-so. When it was exposed to the 
harshest light of capitalism (the crushing 
effect of a national pyramid scheme) in 


the summer of 1997, Albania’s infrastructure 
collapsed and, for several weeks, literal 
anarchy reigned. Most of the population 
continues to live at subsistence level in a 
punishing climate. The state has reconsti¬ 
tuted itself, but the degree of corruption is 
so intense that it is almost impossible for 
private enterprise to turn a profit. 

Albania OnLine has thrived amid this 
chaos. Now the largest ISP (of 10) in Alba¬ 
nia, it has more than 4,000 subscribers. 
After three years, the company is ready to 
break even, with unprecedented returns on 
an original investment of $300,000. While 
industrial production requires machines 
and vehicles that can sit rusting at the 
docks for months or years when bureaucrats 
fail to deliver on the bribes paid them by 
struggling businesses, Albania OnLine oper¬ 
ates beneath the state’s radar. “I enjoy an 
enormous advantage over other businesses - 
the bureaucrats simply do not understand 
my work,” says Ylli Panariti, the ISP’s 40- 
year-old chief. “All I have to do is import 
one server and I can start working. Because 
they cannot actually see an end product, 
they do not believe that the business has 
any value.” 

To get up and running, Panariti did have 
to bribe engineers at the state phone com¬ 
pany, Albtel, and found himself unhappily 
dependent on its notoriously unreliable 
telephone grid. “Only 10 percent of the pop¬ 
ulation has access to telephone lines and 
there are no links to the provinces,” he says. 


Wireless technology solved both of Panariti’s 
problems. Without paying kickbacks, Alba¬ 
nia OnLine is servicing an increasing num¬ 
ber of customers through a series of satellite 
and wireless points strategically stationed 
throughout the capital, Tirane. As a result of 
its endemic corruption and primitive infra¬ 
structure, Albania - Europe’s third world - 
is leaping into the forefront of wireless 
Internet connection. 

Indeed, high tech is having its most dra¬ 
matic impact on the periphery of Europe. 
Both Sweden and Ireland, for example, 


The debate, some say, is now a matter of survival: 
"The last public discourse about science was 
over nuclear power stations - 20 years ago!" 
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have embraced the new economy with zeal, 
though their chosen paths have yielded very 
different results. 

Carl Bildt, Sweden’s youthful prime min¬ 
ister in the early 1990s, grasped the implica¬ 
tions of information technology almost as 
soon as he took office. He established a 
government commission, which in 1994 
published a comprehensive report, “Wings 
to Human Ability,” that set out a blueprint 
for wiring the nation. It was an unmistak¬ 
ably Swedish vision. As an economic liberal, 
Bildt recognized that this powerful motor 
would be fueled by the private sector. But as 
a Swede, he understood there was a social 
dimension to IT that he could not ignore 
either politically or morally. Therefore, his 
government emphasized the need to involve 
the education sector, and to ensure that 
groups such as the unemployed had equal 
access. “Everyone everywhere must be able 
to use information technology,” the commis¬ 
sion reported. It also stressed that IT should 
be used to promote Swedish culture and 
language - this in a country where a large 


part of the population speaks excellent Eng¬ 
lish and has no hang-ups, as do the French, 
about its penetration into their vocabulary. 

The Swedes have been as good as their 
word, integrating high tech into every area 
of their modihed social welfare system - 
from schools to homes for the elderly, from 
Stockholm’s innovative science park to 
snowbound villages in the north - in keep¬ 
ing with Scandinavia’s utopian social ideals. 
High tech and biotech startups have been 
funded with both private and public capital, 
but the government has one of the highest 
R&D budgets in all of Europe. 

The Irish experience stands in stark 
contrast. Its starting point was as far from 
Scandinavian affluence as one could get in 
Northern Europe. Until the late 1980s, the 
country’s rural, subsistence economy was 
buckling under a massive foreign debt; its 
main export was people. Poverty and a suf¬ 
focating social system drove hundreds of 
thousands into humiliating exile in the 


betting shops and construction sites of Lon¬ 
don, Liverpool, and Birmingham. 

Inside a decade, the old Ireland has disap¬ 
peared from view. In 1996, the government 
launched a program of modernization that 
embraced the American model of low taxes 
and high internal investment. Since then, 
this country of more than 3.6 million people 
has become the largest producer of software 
in the world. Economic growth rates have 
shot off the charts. Students and workers 
from the countryside and from the rest of 
Europe are pouring into Dublin, Limerick, 
and Galway to take up places in the techni¬ 
cal colleges spawned by a carefully planned 
government education policy. 

With quiet pride, the Irish have finally 
discarded the inferiority complex that 
always dogged their relationship with the 
old colonial master. Ireland is now import¬ 
ing British construction workers to build 
the factories commissioned by Microsoft 
and Intel. Soon there may be a string of 
jokes about thick English brickies, a happy 
payback for the volumes of sneering Irish 


jokes in which many English have delighted. 

But the disruption to Irish culture has 
been extreme. While chronic poverty, mass 
emigration, and the straitjacket of the 
Catholic church have been flung onto the 
rubbish heap of history, new problems have 
followed. The once sleepy capital of Dublin 
is choked with traffic every day. Gangs 
of racist thugs target refugees who have 
flocked there in search of Ireland’s increas¬ 
ingly mythical hospitality. With a flood of 
American and Irish yuppies driving up 
housing prices, there has been a dramatic 
rise in urban and rural homelessness. 

To my mind, the social advances clearly 
outweigh the negative consequences, but 
inside the country, the transformation has 
touched on the delicate question of identity. 
Has Ireland merely replaced one master, the 
British, with another, the Americans? And 
is there a growing disconnect between the 
country’s past and its future? 

Some see Ireland’s dependence on the US 


as unhealthy, and that view is sparking an 
anti-American backlash. “We are one huge 
aircraft carrier for American software in 
Europe,” notes Brian Trench, a senior lec¬ 
turer in communications at Dublin City 
University. “On board we have a crew of 
Portuguese, Turks, Hungarians, pumping 
out software in their languages for the local 
European markets.” Irish intellectuals 
express the fear that the Celtic Tiger is can¬ 
nibalizing its own traditions, manufacturing 
and marketing stereotypes of a culture that 
was once as influential and vibrant as any 
in Europe. “Riverdance has now moved 
ahead of U2 as Ireland’s most lucrative 
cultural export,” author John O’Mahony 
wrote recently. “Overall, the dynamic is 
not unlike the one that has colonized down¬ 
town Dublin with fake Irish pubs, whose 
emeraldy, signposty, plastic ambience 
proved such a huge hit in Manhattan that 
it was then reimported back into Ireland, 
widely supplanting the authentic item that 
inspired them.” 

No such angst accompanied Sweden’s 
great leap forward during the 1990s, 
because Stockholm paid close attention to 
the local tradition of social responsibility. 
The importance of maintaining'a national 
or regional identity during a time of 
tremendous economic and technological 
upheaval is not mere Eurobabble. “Infor¬ 
mation technology brings with it social 
problems,” warns Edmund Stoiber, minis¬ 
ter-president of the state of Bavaria. 
“Electronic nomads will begin to wander 
throughout the world but they will never 
feel at home. We are open to technological 
developments. But at the same time, we 
must preserve our traditions and values in 
order to give the people of Bavaria a clear 
sense of identity.” 

Government initiatives promoting high 
tech and biotech now proliferate throughout 
Europe. Yes, many betray the hallmarks of 
bumbling incompetence and chronic bureau¬ 
cratization. But nothing testifies more elo¬ 
quently to the possibility of the state acting as 
midwife to the new economy than Bavaria’s 
magical transformation. With 15 percent of 
Germany’s population, the state is home to 
35 to 40 percent of the country’s IT and 
biotech industries. It has distributed roughly 
$5 billion in grants, loan guarantees, and 
direct investment to entrepreneurs, schools, 


"Ireland is one huge aircraft carrier for US 
software, with a crew of Turks and Hungarians 
pumping out software in their languages." 
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and colleges throughout the region. 

Stoiber’s massive program, dubbed the 
High Tech Initiative, matches every dollar 
plowed in from the outside, making shrewd 
use of money from the privatization of 
Bavarian state companies that began in the 
early 1990s. Most provincial German gov¬ 
ernments squandered such revenues on 
short-term current account fixes; and in 
Britain, the massive windfalls from privati¬ 
zation went mostly to shareholders and 
managers. By contrast, Stoiber has taken 
an economy that was dominated by agri¬ 
culture and a few megaliths like Siemens 
and BMW, and turned it into a home for 
vanguard startups in every sphere. 

Borderline Behavior 

With the European Union, the Continent now 
has common laws, a shared (albeit somewhat 
hazy) moral vision, a single currency, and 
a real political identity. A little history is 
essential to appreciate what a spectacular 
sea change this represents. Until 1945, the 
mutual loathing between the Germans and 
the French was as intense as the bitterness 
between Palestinians and Israelis today. 
European nations were obsessed with their 
differences. Each felt threatened by its neigh¬ 
bors, and each new generation of Europeans 
expected to go to war against other Euro¬ 
peans. Asserting the right to be a Czech, 
an Italian, or a Norwegian was not just a 
matter of pride but ultimately one of sur¬ 
vival. Cooperation wasn’t a dirty word in 
Europe - it wasn’t in the dictionary. 

Any laptop user traveling in Europe 
can testily to the dogged legacy of this sepa¬ 
ratism. As late as the 1980s, it had yet to 
occur to European governments that stan¬ 
dardizing telephone jacks and electric plugs 
could save everyone a lot of money and grief. 
Every country insisted on manufacturing its 
own idiosyncratic design. If you want to log 
on from different European countries, you 
still need a toolbox full of leads and adapters. 
The EU was designed to stop Europeans from 
killing one another, but almost as a byprod¬ 
uct it has brought about an unimagined 
technical and economic cogency (though 
countries such as Britain continue to revel 
in their eccentricities). 

The multiple systems that have stunted 
the cellular phone industry’s development 
in the US are a consequence of America’s 


individualist obsession with economic com¬ 
petition. In Europe, cultural diversity and 
big government (on paper, a recipe for dis¬ 
aster) have actually combined to produce 
a spectacular success. “We Scandinavians 
spotted the value of mobile technology long 
before anyone else,” explains Carl Bildt. “We 
invested in it, and persuaded the rest of 
Europe to adopt a common tech standard.” 
Bingo! For once, Europe’s countless com¬ 
missions, committees, and parliaments 
operated in harmony with its business 
interests. The results have been staggering: 
Vodafone, Ericsson, Nokia, Telefonica. 

The auction of G3 broadband frequency 
licenses is generating billions of dollars in 
state revenue (as a consequence, the French 
and German governments have recently 
announced massive cuts in corporate taxes, 
releasing a new-economy trickle-down), and 
the cost of wireless devices to consumers 
is dropping rapidly. 

Such moves toward standardization 
reveal how the European Commission, the 


EU’s unelected but powerful government 
body, is steadily eroding the sovereignty 
of member states. Despite the obvious eco¬ 
nomic and technological benefits, this has 
brought resistance, sometimes fierce, from 
those who worry that their national identity 
and traditions will be swallowed up by a 
huge bureaucratic entity, the United States 
of Europe. These are uncertain times for the 
people of Europe. Where do their primary 
loyalties lie - do they consider themselves 
British, German, and Italian? Or are they 
Europeans? Already, a generation of young 
cosmopolites shows far less regard for 
national borders or identity, speaking a 
fluent, idiomatic American English and 
breezing in and out of Athens, Nuremberg, 
and Warsaw much like Americans travel 
from Miami to Chicago to Minneapolis. 

So the new economy is hitting Europe in 
the middle of a profound crisis of identity. 
Europeans have always linked social sta¬ 
bility to a clear sense of their individual 
national heritage and, more recently, to 


an equitable distribution of resources. They 
defend these traditions like terriers - the 
French, for example, take to the streets as 
a mob if there is the merest hint that their 
welfare system is under review. 

The recent decision of a French court to 
impose punitive fines on Yahoo.fr if it failed 
to restrict access to sites selling Nazi memo¬ 
rabilia on Yahoo.com is a minor example, 
but one that proves the point. “The French 
government has to understand that we are 
working in a frontierless environment and 
that they can’t apply laws that are applicable 
only within that country,” says Fabiola 
Arredondo, the managing director of Yahoo 
Europe. “They aren’t going to be able to 
reach across borders.” Her position is reason¬ 
able, but it doesn’t address the fact that the 
legal action enjoyed substantial popular 
support in France. 

Europe’s burgeoning Internet culture is 
about to provide an important clue to the 
Continent’s future identity. Usage within the 
EU surged from 18 to 28 percent in 2000. 


Patrice Schneider, managing director of 
Netscape Europe, admits that nobody yet 
knows how Europeans will use the Internet, 
but he dismisses the fear that they will 
become hypnotized by an online glut of 
American culture. 

“If you look at the biggest system in Amer¬ 
ica, AOL,” he notes, “it’s geared to an aggre¬ 
gated audience, putting advertising in front 
of them, basically like TV.” That may be 
attractive to a minority in Europe - the 
Finns, for instance, already spend a tremen¬ 
dous amount of time in front of the “white 
plastic box.” (If you lived in Finland, land 
of snow and seasonal affective disorder, so 
would you.) But the idea of surfing the Net 
when you could be sitting on the Campo 
in Siena sipping a glass of averna is not 
only ludicrous to Italians, it might strike 
even American geeks as faintly ridiculous. 
Arredondo jests that Europeans “have lives 
... they actually have hobbies, personal 
interests that they pursue. Consequently, 
what we’ve seen in the early days is that 


In Europe, cultural diversity and big government 
(on paper, a recipe for disaster) have actually 
combined to produce a spectacular success. 
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when they are on the Web, they actually 
spend less time than their counterparts 
in the US.” 

With Gallic passion, Schneider uses 
his favorite subject - food - to argue that 
Europeans will want to use the Net for con¬ 
venience. “If I convince you I could stop you 
going to the supermarket for the rest of your 
life to get water, beer, everything that’s heavy, 
giving you more time to go to the market and 
smell the fish you are going to buy” (he seizes 
an imaginary monkfish and breathes in its 
aroma lovingly), “as a weirdo European, I 
know you are going to say, ‘Yes! I’m going to 
take time out of shopping ... to go shopping.’ 
That is what will happen here.” 

Schneider believes this cultural difference 
has far-reaching political implications: “No, 
say the Europeans, the Net is not in the first 
instance a moneymaking thing. An online 
model that is solely generated at escalating 
shareholder value does not promote democ¬ 
ratic values that benefit the community. Two 


and national identity. 

The identities of individual European 
countries rest upon opaque mixtures of his¬ 
torical and racial mythologies. Notwithstand¬ 
ing the Holocaust, German-ness is still 
defined by blood - if you can prove that you 
are a Volksdeutsche , you are entitled to citi¬ 
zenship. For outsiders to become French 
citizens, they must renounce ties with their 
original culture and accept the French con¬ 
stitution and, above all, the French language. 
Europe’s nation-states are ancient, powerful 
entities whose traditions exert a significant 
pull on their citizens, especially on the white, 
indigenous communities. 

Earlier this year, the government of Chan¬ 
cellor Gerhard Schroder discovered that 
Germany suffered from a chronic shortage 
of skilled high tech workers. There were 
75,000 vacancies for IT workers in the 
country and only 10,000 Germans with the 
requisite qualifications. The government 
proposed handing out fast-track visas to 


"The Net is not a moneymaking thing first. An 
online model solely about escalating shareholder 
value does not promote democratic values." 


key players, Blair and Jospin, the prime 
ministers of Britain and France, insist that 
this is not a business tool - it is something 
that will permeate society.” 

The EU has specifically identified the Net 
as a key instrument in bolstering social, 
education, and health policy - in other 
words, as an adjunct to the welfare state. 
Entrepreneurs can’t simply wish away 
Europe’s core structures, good or evil. 

The power of the huge nationalized phone 
companies, for example, may make life 
considerably more difficult for Net-based 
enterprises. But as Schneider says, “Sure, 
telephone companies are nationalized here 
and they have power. Yes! And they cheat 
the community. Yes! So what?! You just 
have to get on with it.” 

Threats Without, Threats Within 

While many of Europe’s problems are rela¬ 
tively tractable, there is one - the greatest 
challenge facing the region - that can be 
solved only by a fundamental shift in atti¬ 
tude: the conflict between immigration 


20,000 Indians and other immigrants with 
the desired skills. The response was deeply 
disturbing. “Kinder statt Indef (children 
not Indians), thundered Jurgen Riittgers, 
head of the conservative Christian Democ¬ 
rats in northwestern Germany. The failure 
of his crude racist campaign was a sign of 
progress. But though the government is now 
actively seeking high tech immigrants, those 
precious IT talents have turned their backs 
on Germany - not surprisingly, they would 
rather go to America. 

Germany is not alone in its anti-immigrant 
mood. Egged on by the media, mainstream 
politicians in Britain feel free to use xeno¬ 
phobic rhetoric, warning against “a flood of 
refugees.” In Austria, Jorg Haider’s extreme 
right-wing Freedom Party has joined the 
government, and in Spain and Italy there 
has been a resurgence in murders and 
intimidation of foreigners. 

This is a major concern for those Euro¬ 
peans wishing to promote and embrace 
the new economy. “You have to accept that 
you are going into a brain war,” argues 
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Stephane Garelli, professor of global busi¬ 
ness at IMD International Business School 
in Lausanne, Switzerland. “But the import 
of skills and competencies into Europe 
immediately becomes a political problem. 
The recent poll in California reporting that 
there is now a nonwhite majority in the 
state was accepted without a murmur. Here 
in Europe, there would have been a riot.” 

Nor is the problem just Europe versus 
the third world. There is also a divide 
within Europe. In political terms, “Europe” 
and “the Europeans” usually translate as 
Western Europe. The EU excludes the east¬ 
ern half of the Continent, with its vast 
impoverished agricultural sector, the war- 
inspired mafiosi of the Balkans, and the 
pathological states of Ukraine and Russia. 
Until the fall of communism, Western 
Europe demanded freedom for the East. 
Now it is doing everything in its power 
to stop Eastern Europeans from exercis¬ 
ing one freedom in particular - the free¬ 
dom to travel. The West has built a wall 
of rigid immigration controls, known as 
Fortress Europe, to shut out the disturbing 
inequalities that scratch and bark at its 
back door. 

One extreme example of what Trotsky 
would have called the “combined and 
uneven development” of the new economy 
can be found in Bulgaria, in the southeast 
corner of the Balkans. As part of the Soviet 
bloc, Bulgaria was ordered by Moscow to 
develop Eastern Europe’s computer indus¬ 
try - the result was one of socialism’s great 
nonachievements, the Pravets computer, 
legendary in its uselessness. But a genera¬ 
tion of despairing Bulgarian engineers 
grew up with the Pravets, learning in the 
process to compensate for its teeming 
glitches. Today, smart software companies 
are eager to hire Bulgarians as super prob¬ 
lem-solvers - if you can fix a Pravets, de¬ 
bugging a Microsoft product is like falling 
off a log. 

Talent exists in similar odd pockets all 
over the Continent, and it will find a way, 
legal or not, to seep through national bor¬ 
ders. Illegal immigration is the EU’s number 
one problem, and it will grow into one of 
the greatest population shifts in history. 
Under the aegis of mafia organizations as 
far apart as China and the Balkans, tens of 
thousands of people from Asia, Africa, and 


Eastern Europe are on the move every day 
toward Western Europe. 

Roland Koch, one of Gerhard Schroder’s 
chief advisers, recently suggested that “the 
fear of foreigners is linked to the disman¬ 
tling of the nation-state involved in the 
construction of the EU.” This is only half 
the story. The advanced nations of Europe 
are threatened from within their own bor¬ 
ders. The second half of the 1990s saw a 
rise throughout the Continent in the gap 
between haves and have-nots, despite the 
dominance of modernizing left-of-center 
governments in Germany, Britain, and 
France. While it is too early to trace a dig¬ 
ital divide based on class, it is possible 
to observe such a divide geographically. 
Within Germany, high tech and biotech 
wealth has crystallized in Hamburg, 
Cologne, Munich, Frankfurt, and Berlin, 
all (with the exception of East Berlin) part 
of the former West. In other parts of the 
country, but especially in what was East 
Germany, the collapse of traditional man¬ 
ufacturing has left large wastelands of 
unemployment and despair in its wake - 
fertile ground for racism and right-wing 
extremism. In southeast Britain, property 
values in the so-called Golden Triangle 
(Oxford, Cambridge, and London) are 15 
times higher than in the depressed areas 
of the Midlands and the North. 

Like the rest of the world, the small, 
overpopulated continent of Europe is strug¬ 
gling - painfully and blindly - with breath¬ 
taking scientific and technological change. 

A white majority that invented the national 
mythologies underpinning modern Euro¬ 
pean culture lives in an almost perpetual 
state of fear that it and its way of life are 
about to disappear. Things may get ugly, 
but there’s no turning back. The Continent 
will move ahead at its own tempo, confront¬ 
ing its own historical assumptions. But 
both Europe and the United States have a 
powerful incentive to engage in a deeper 
level of communication and move beyond 
the cultural caricatures that estrange them: 
They might actually learn something from 
each other. ■ ■ ■ 


Misha Glenny is a London-based historian 
and broadcaster. His most recent book is 
The Balkans, 1804-1999: Nationalism, War 
and the Great Powers. 
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Human cloning has always been frightening, 
seductive - and completely out of reach. Not anymore. 

By Brian Alexander 



I In four hours, the Creator will ask me for 

I $100,000 to help finance the cloning of a dead man. But by then, he'll have 
I swallowed too much alcohol, driven us recklessly around the city in his 
I sports car, and tried and failed to pick up a waitress. So I'll be accustomed 
I to a little flamboyance from him, and his strange request will seem like 
I ordinary conversation. 

Right now, though, we're just starting dinner when he spells out his desire 
I to be the first scientist in history to clone a human being/'This will be the 
I biggest leap for mankind," he says.'lt is the central core of Christianity, 

I the resurrection of Jesus, the promise of eternal life!"The Creator, an intense, 
dark-haired man in his thirties, looks a little like Peter Lorre in The Beast With 
Five Fingers when he says this, so I have to remind myself that he's not a nut. 
He's a real scientist, a pretty good one, too, with a PhD in molecular biology, 
a list of peer-reviewed publications, and a research job at a big-name univer¬ 
sity. (Where, he says, he would be fired instantly if he went public with his 
human-cloning plans - hence his demand to remain anonymous.) The 
Creator conducts research on a protein that he was the first to identify, one 
that could have a tremendous impact on cardiovascular disease. 

Tonight, he's not thinking about this work.Tonight, he's excited - 
thrilled, really - by the prospect of cloning a person."This is the easiest 
thing you can do! You just get the damn nucleus, and put this damn 
nucleus into this enucleated oocyte, and pray to God something happens, 
and put it back into the surrogate mother, and wait.The easiest thing we 
could do right now, believe me, is to damn clone a human being!" 

Other scientists have told me similar things, so I know it's plausible. 

Still, I m skeptical that the Creator will get there first, because he's sound¬ 
ing a little too much like Richard Seed with this riff, too evangelistic and 
frenzied. Seed, you'll recall, was the retired veterinarian and physics PhD 
who gained brief notoriety in early 1998 by declaring his intention to 
clone humans and make us one with God, like so many seraphim. 

Unlike Seed, the Creator has some of the skills necessary for cloning a 
human - namely, an advanced knowledge of cell biology and the ability to 
cultivate cells. He has never worked in cloning, but he has spent a great deal 
of time thinking about it. As a postdoc in 1990, long before the 1996 birth of 
Dolly the sheep - the first clone of an adult mammal - he correctly visual¬ 
ized how to remove the biggest obstacle to adult cloning: getting cells to 
revert to an embryonic state. His idea was to force cells into a kind of stasis 
before injecting them into eggs - the technique eventually adopted by 
Dolly's scientists. Davor Solter, a renowned cell biologist then at Philadelphia's 
Wistar Institute, tried to pull off such a reversion in the early 1980s, failed, 
and declared it impossible.The Creator tells me he knew Solter was wrong 
and tried to convince other researchers to take him into their labs."They did 
not believe me because they had a paper by the very well-established sci¬ 
entist Davor Solter," he laments,"and who the hell was I?" 

He reaches over his plate of shrimp to hand me a copy of his old research 
proposal, along with the polite brush-offs he got in response.This is proof, 
he says, that he was the real visionary all along. Now he wants his moment. 

The Client may give him a chance to seize it. A businessman living in 
Western Europe, the Client lost his son to disease more than a year ago, but 
he had the foresight to keep tissue samples from the body. Following leads 
picked up from the human-cloning underground - an evolving worldwide 


Brian Alexander (alxander@pacbell.net) wrote about DNA microarrays 
in Wired 8.06. 
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Many animal donors and 
in vitro fertilization experts 
are certain that a human has 
already been cloned in secret 


Marion Vuchetich with a photo of her 
late son, Matthew. She has preserved 
a few square inches of his skin, and 
hopes to bring her lost boy back to life. 
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Opposite: IVF expert Mark Sauer says fertility doctors should 
be allowed to clone and freeze human embryos.This page: 
Animal-cloning specialists Ryuzo Yanagimachi and Don Wolf are 
often approached by families who desperately want a clone. 


network of people who communicate mostly online and who desperately want to 
see cloning happen - the Client contacted animal-cloning scientists to learn how 
these tissues should be preserved to yield usable cells when the time comes. Based 
on the experts'advice, he had tissue stored in both liquid nitrogen and paraffin 
blocks.Then the Client cruised the underground until he found the Creator. 

When I call the Client, he's angry because he thinks the Creator revealed his 
name to me. He's obsessed with staying in the shadows, so I have to assure him 
several times that I found his name another way, and that I'll protect his identity. 
Eventually he confirms that, yes,"there is a plan. We are definitely going to proceed. 
We intend to go ahead. We are literally going to have our son back." 

The plan goes like this:The Creator and the Client will fly to an in-vitro fertiliza¬ 
tion lab in one of Asia's largest cities, in a country that has no legal ban against 
cloning humans.The Creator says the lab's director is on board, and is skilled in the 
handling of human eggs and the IVF manipulations that closely resemble those 
used in cloning.The procedure will work like so: Nuclei will be taken out of eggs 
obtained from the clinic's regular donors.Then, in a process called somatic cell 
nuclear transfer, the son's cells will be injected into the eggs.The eggs and cells 
will be fused together, and then the eggs will be activated to begin cell division. 
These embryos will be implanted into five to ten surrogate mothers in the hope 
that an egg will take hold and develop into a clone of the Client's son. 

All of these things are technically possible:There are no barriers except the cash, 
the will, and the trial-and-error experimentation. But the Client is skittish about 
telling me when the procedure will happen. He thinks any exposure could doom 
his son forever."Everything will be seen to," is all he'll say. In a series of follow-up 
calls, he keeps asking me to phone another time, until finally he tells me not to 
contact him again. But before hanging up, he says something that gives me a satis¬ 
fying chill:"lt will be a big bang all around the world when it happens." 

THAT'S FOR SURE. AND WHEN WE FINALLY HEAR THAT BANG, IT'S LIABLE TO 

come from somebody like the Creator, a self-starter with just enough skill to 
make human cloning work.The fact that society generally frowns on the idea 
doesn't mean it won't come to pass - it just means it will probably happen 
secretly, at least the first time."People tend to step up to the challenge when 
there have been so many proclamations not to," says Mark Sauer, a renowned 
IVF doctor at Columbia University, who is sympathetic to some forms of human 
cloning, like making duplicate human embryos for IVF patients."lt attracts a 
cavalier spirit that worries all of us." 

The Creator's spirit has been awakened by the historical moment we're in right 
now, a convergence of under-the-radar pro-cloning agitation, falling taboos, and 
the inexorable march of science.These spheres are overlapping so neatly that 
"human cloning could be done tomorrow," says Alan Trounson, an animal doner 
and IVF clinician at Australia's Monash University. 

Whatever happens with the Creator's attempt - in the months that follow our 
initial meeting, he and the Client begin to bicker over whether the Creator can 
guarantee success - his plan illustrates why producing a human clone is immi¬ 
nently possible. He attracted a customer who believes cloning is a legitimate 
course of action. He found this client through a network of like-minded people 
who cruise the Internet looking for one another and for the latest scientific infor¬ 
mation on the subject. He located an IVF lab that could do the work. 

And he's not the only one.The Raelians, a Quebec-based New Age religious 
group, have received reams of press around the world for their ambitious human¬ 
cloning project, called Clonaid. Late last year, they announced that they've found an 
American couple willing to pay $500,000 to clone their dead baby. Whether it's 
truth or hype - the Raelians won't provide any names or further specifics, and their 
story changes frequently - experts in the field are convinced that more efforts are 




under way."There are probably a dozen others working on it and not saying 
anything," says Robert Anderson, an IVF clinician and director of the Southern 
California Center for Reproductive Medicine. 

Such attempts would have seemed impossible just four years ago. But now 
some people have decided they like the idea, that it's not so weird after all, 
especially since most individuals who seek cloning aren't looking to achieve 
immortality, but want to recover a terrible loss or simply have a baby. 

"A couple whose young boy was dying after a car accident asked me to 
take a cell and clone him," says Ryuzo Yanagimachi, a University of Hawaii 
scientist who has cloned mice."l got a call from a girl dying of cancer.The 
demand for cloning is there." 

Don Wolf, an IVF clinician and research scientist at the Oregon Regional 
Primate Research Center - where he and colleagues have cloned rhesus 
monkey embryos, and where he's now trying to clone adult monkeys - 
hears frequently from infertile couples."l have patients asking for it. I have 
gotten inquiries from all over the world.These are infertility patients and 
they are, by definition, desperate.They have no other option." 

People who desire human cloning have been encouraged by various 
mainstream writers, thinkers, and scientists. Former Microsoft CTO turned 
biotech investor Nathan Myhrvold, for example, has called opposition to 
cloning "just another form of racism," saying it amounts to "discrimination 
against people based on another genetic trait - the fact that somebody 
already has an identical DNA sequence." Conservative UCLA political scien¬ 
tist James Q. Wilson has said "the mode of conception, whether it's natural 
sex, or artificial insemination, or cloning, at least with respect to a limited 
set of donors, is less important to me than rebuilding the family." 

The pro-cloning hopefuls get a more direct kind of moral and logistical 
support from a nonprofit called the Human Cloning Foundation, a New 
York- and Atlanta-based outfit that has set up a Web site (www 
. humancloning.org ) where people can meet and exchange information. 

The HCF is an offbeat group that is remarkably effective in bringing pro¬ 
cloning types together. Kathleen W., a young Florida artist and experienced 
surrogate mother, is a typical correspondent on the Web site, determined 
and ready."lf I were contacted by somebody wanting me to carry their 
clone, I would do it," she has told the foundation. 

Where there is a demand, there will probably be a supply. You can already 
see it: A cloning infrastructure is slowly emerging to satisfy a market that 
doesn't quite exist yet. Canine Cryobank of San Marcos, California, is cur¬ 
rently storing human cells for future cloning and has told the HCF they will 
consider helping people who have lost "their human spouse, child, mother, 
father, etcetera."The Alcor Life Extension Foundation, an Arizona-based 
cryonics outfit that freezes heads and bodies of deceased clients for possi¬ 
ble future reanimation, intends to spin off a company to handle cells for 
cloning."We get calls all the time, and not just from our own members, 
asking,'Do you do this?"'says Alcor president Fred Chamberlain. Summum, 
a philosophical-religious group in Salt Lake City, offers to mummify clients 
who want to preserve their cells for cloning. Cost: $65,000 and up. So far, 

147 people have paid for the service via life insurance policies. 

Southern Cross Genetics, an Australian company founded by former 
trucking company exec Graeme Sloan, has created a co-op to help finance 
the cloning of human organs. But Southern Cross will help clone people, 
too. Eric Bleechmore, a co-op member who wants to pursue cloning, tells 
me in an email that he's motivated by parental grief."My wife is 38 years 
old," he writes."We had three children. Unfortunately, the two youngest 
children were killed in a house fire last year.They were 3 and 5 years old.... 
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We approached Mr. Sloan about the possibility of cloning our lost children." 

Just as this buzz for cloning is achieving critical mass, the science 
needed to clone people has arrived. 

Cloning technology is already being integrated into important medical 
research.The ability to grow totipotent stem cells - the embryonic build¬ 
ing blocks from which all the body's cells develop - is sparking a revolu¬ 
tion. By using nuclear transfer - the essential procedure in cloning - 
scientists may soon be able to create transplantable tissues from stem cells 
to generate tissues that perfectly match a patient's. A British government 
panel has endorsed such "therapeutic cloning" and the harvesting of stem 
cells from human embryos discarded by IVF clinics. 

Meanwhile, animal cloning has become routine. Mice, sheep, cows, goats, 
pigs, even a rare Asian gaur - a massive wild ox - have been cloned. Dog 
and cat clones are expected to appear soon. (See "How Much Is That Doggy 
in the Vitro?" Wired 8.03, page 220.) Primate researcher Wolf expects to 
successfully impregnate monkeys with clones sometime this spring. You 
can now order up your own cloned cow on the Net.There have even been 
clones of clones, and the fundamentals are becoming rote enough that a 
high school girl, working at Infigen - a Wisconsin animal-cloning company 
- was able to clone a cow. 

These days, human IVF clinics use methods that are so similar to those 
used in cloning that they have alarmed the federal government. Steen 
Willadsen,an embryologist at Saint Barnabas Medical Center in West 
Orange, New Jersey, and the first person to clone mammals from embryos, 
says that some IVF technology is already "very similar to nuclear transfer." 

Though many people don't know it, IVF and cloning techniques have 
come together at least twice to create embryonic human clones. In 1998, a 
scientist working at Advanced Cell Technology in Worcester, Massachusetts, 
took a human somatic cell, inserted it into an enucleated cow egg, and 
started the egg dividing to prove that oocytes from other species could be 
used to create human stem cells. He voluntarily stopped the experiment 
after several cell divisions. A team at Kyung Hee University in South Korea 
said it created an embryonic adult human clone in 1999 before halting the 
experiment, though some doubt that any of this really happened. Had 
either of these embryos been placed in a surrogate mother, we might have 
seen the first human clone. 

All of these activities point to an unmistakable conclusion: Human 
cloning has become inevitable."lt will be done by someone, somewhere," 
Columbia's Sauer asserts. And when it's done, say experts, we'll be in for a 
major shock. Not because human cloning will be as terrible and disruptive 
as widely assumed. But because we will realize that most of our ideas 
about it were all wrong, that the cloning fostered by our imaginations and 
nightmares doesn't really exist. We'll also see that the ethical hand-wring¬ 
ing over the issue is anachronistic compared with other biotech dilemmas 
waiting just around the bend. 

But that's in the future. In the present, the persistent question remains: 
When will it happen? Nobody knows, but it could be tomorrow. Or it could 
have been yesterday. Michael Bishop, president of Infigen, is convinced - 
going only on rumor and what his gut tells him - that a human has already 
been cloned, we just don't know about it."lt is being done," he insists. 

"I have no doubt. It would be stupid and naive to think it's not." 

Bishop has company. Last spring, a secretive summit of animal-cloning 
experts was held at the Banbury Center, a conference facility at the Cold 
Spring Harbor Laboratory on Long Island. It attracted nearly every known 
animal cloner, including Dolly's creators, Ian Wilmut and Keith Campbell. 
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Nobody other than invitees was allowed in, and the proceedings were 
hush-hush - no media, no tape recorders. Bishop discovered that his views 
about human cloning's inevitability were widely shared. 

"One evening after dinner, some of us were talking, and there was not 
one of us who believed it had not already happened," he says."lt is too 
easy. Too bloody easy." 

THE IDEA OF HUMAN CLONING WAS NOT BORN WITH DOLLY, THOUGH 

it may have seemed so at the time. We've been building up to it for the 
better part of a century. Animal-cloning experiments were proposed as 
early as 1938 and carried out in the 1950s. An alarm about human cloning 
sounded back in 1971, when James Watson - who with Francis Crick and 
Maurice Wilkins won the 1962 Nobel Prize for discovering the structure of 
DNA (and who now runs Cold Spring Harbor) - wrote a prescient essay for 
The Atlantic Monthly called "Moving Toward Clonal Man." In it, he warned 
that human clones were coming and that society was woefully unprepared. 

In 1984, Steen Willadsen cloned the first mammalian embryo, using a 
sheep. He was quickly followed by Neal First, a University of Wisconsin 
researcher who cloned a cow embryo. Dolly arrived 10 years later, and then 
Richard Seed announced he would try it with people. 

The controversy surrounding Dolly and Seed exploded so forcefully that 
it still reverberates. President Bill Clinton worried openly about human 
replicants. Dick Armey, the Republican majority leader in the House of 
Representatives, predicted the coming of "designer children, organ farms, 
and a growing disregard for the sanctity of life.This is a brave new world 
we must not enter." Jeremy Rifkin called cloning a "horrendous crime."The 
late Cardinal John O'Connor of New York evoked an apocalyptic vision of 
"subhuman" clone armies."You could just keep producing and say,'They 
are expendable. Give 'em a gun and send 'em out!"' 

After the National Bioethics Advisory Commission issued a report calling 
human cloning "morally unacceptable," Clinton proposed the Cloning 
Prohibition Act to give this statement the force of law.This legislation 
stalled when scientists pointed out that such a law might endanger 
research on stem cells. But Congress wanted something done, so the issue 
was handed over to the FDA.The agency effectively banned the procedure 
by insisting that cloning projects go through the same application process 
as experimental new drugs, knowing it couldn't survive this gauntlet. 
Meanwhile, laws were passed in some states to make cloning a felony. 

Anticloning groups sprang up in Britain and France. Italy passed a law 
that forbade anybody from cloning anything.The United Nations declared 
that cloning people is "contrary to human dignity." Late last year, Japan 
banned all human cloning research. Not all nations followed suit, however: 
Singapore, India, Russia, and Brazil are among those that have not out¬ 
lawed human-cloning research. 

A few people came forward to argue that, just maybe, the world was 
overreacting. Rabbi Michael J. Broyde of Emory University in Atlanta wrote 
in the journal Jewish Law that "when no other method is available, it would 
appear that Jewish law accepts that having children through cloning is 
perhaps a mitzvah in a number of circumstances." Isaiah Berlin, Francis 
Crick, Richard Dawkins, Antony Flew, Herbert Hauptman, Simone Veil, Kurt 
Vonnegut, Edward 0. Wilson, and other luminaries signed a "Declaration in 
Defense of Cloning and the Integrity of Scientific Research." 

But leaders weren't listening."! would write to politicians about it, and 
they responded as if anybody who wanted to clone was a Nazi," recalls 
Mark Eibert, an attorney based in San Mateo, California, who represents 


Above: Infigen president Michael Bishop, whose Wisconsin animal¬ 
cloning company holds the US patent for activating egg division. 
Of human cloning, he says,"It is being done. I have no doubt." 
Below: An Infigen lab monitor codes the genes of a bovine embryo. 

















'If you had a good cell 
biologist, you could do this 
with two people in a small 
closet." Cost? $50,000. 


infertile couples and who advocates cloning. 

The uproar was so intense that, as most IVF experts will tell you, it's the 
societal anticloning Zeitgeist and not the FDA that stops them from openly 
trying to clone people."lt would be seen as bad behavior to be into it," 
Willadsen says with barely disguised contempt. Perhaps mindful of this per¬ 
ception, the American Society of Reproductive Medicine recently published 
a hedge-the-bets report from its ethics committee, declaring that cloning 
might be justifiable in some cases, that its morality is an open question, but 
that current safety concerns dictate that IVF doctors shouldn't do it. 

Amid all the condemnation, ethicists have been hard-pressed to explain 
exactly why cloning is a bad thing.They worry about how a clone might be 
treated by society; they use words like "insult to human dignity" that seem 
like really just another way of saying, "ewwww." University of Chicago ethicist 
Leon Kass uses the term "yuck factor" to describe this gut-level response. 
Kass, who opposes human cloning, says we should listen to our inner voice 
and avoid "transforming procreation into manufacture." 

Critics also point to animal cloning's spotty safety record. Miscarriages 
and neonatal deaths still plague the science. Bovine clones often show 
abnormal placental and heart-lung development, leading to miscarriages 
or death soon after birth. Most cloners believe these problems result from 
the incomplete reprogramming of the DNA's "mammalian imprinting," the 
instructions that tell stem cells how to become, say, liver or skin cells. How 
could we possibly attempt such a thing with human embryos? 

Of course, we've heard all this before. In 1978, after British scientists 
Robert Edwards and Patrick Steptoe produced Louise Brown, the world's 
first "test-tube baby," plenty of people were horrified. Illinois enacted 
legislation that granted IVF doctors custody of the embryos they created, 
potentially trapping them into being charged with child abuse if some¬ 
thing went wrong with the procedure.The Catholic Church was (and 
remains) an especially vociferous opponent of in-vitro fertilization. 

In the early days of IVF, the success rate was only about 5 percent per 
treatment round.There were miscarriages and "wasted" embryos. Experi¬ 
mentation was done on humans first, not lab primates. But still the cus¬ 
tomers came, and despite the early condemnation, despite the risks, IVF 
was rapidly accepted. Today, thousands of women every year are having 
babies thanks to IVF.The success rate at well-run clinics has risen to 
between 20 and 30 percent per cycle - 50 percent after repeated tries. 
Despite this great progress, there are still miscarriages, just like natural 
reproduction, and unneeded viable embryos are still discarded, two com¬ 
mon criticisms voiced by opponents of cloning. But the downside is 
accepted as justified to help people have babies. 

Cloning may go the same route."When some new technique comes out, 
people always panic," says John Zhang, a New York-based IVF researcher 


and clinician."Then everybody loves it... Cloning will be the same thing. 
Eventually people will accept it, if it proves successful and safe." 

ANIMAL CLONING IS SO EASY NOW THAT A LAYPERSON CAN PERFORM 

some of the more basic operations, as I learn during a visit to the Infigen 
nuclear transfer lab outside Madison, Wisconsin, arguably the leading ani¬ 
mal-cloning facility in the country. In a dimly lit, spartan room humming 
with an incubator, Jeff Betthauser,a nuclear transfer specialist, seats me in 
front of a micromanipulator.The device looks like a very sophisticated micro¬ 
scope, with two small arms projecting into the stage of the scope from the 
left and right.These slender arms hold glass pipettes that manipulate cells; 
the arms are controlled by a joystick and delicate hydraulic pistons. 

Betthauser shows me the ropes. First, wrangling an oocyte that sits in 
a petri dish, he maneuvers it into the grip of a pipette.Then he punctures 
the oocyte with the other pipette and sucks out its nucleus. He changes 
pipettes, sucks up some somatic cells, and forces one into the egg. He bats 
the egg away and sets up another. I try it, and Betthauser praises my work. 
If you've been doing it awhile, you can "NT" 50 to 100 eggs in four hours. 

Cloning involves more than the manual skill of nuclear transfer, but this 
is the crux of the process - just as it would be in human cloning - and it's 
not very different from the way some IVF procedures work today. 

But, IVF clinicians live in a very different world than would-be human 
cloners like the Creator.They are cowboys on a medical frontier, able to 
push their science as far as they want, to respond to the demand for 
increasingly sophisticated reproductive tools - almost everything but 
cloning - because IVF is largely unregulated. Clinicians are free to conduct 
their own experiments and invent new techniques, which can seem every 
bit as strange as doning."Some things have occurred in our field because 
a guy says I am going to do it, and I have a center to do it, and I'll just do it, 
dammit, and I do not need your permission," Mark Sauer says. 

Sauer tells me he's just that kind of man - a person "who has always 
questioned authority. I am not one to simply accept the status quo." In the 
past, Sauer has pushed the envelope by causing perimenopausal women 
to become pregnant. Now he's helping "HIV discordant" couples - with one 
HIV-positive partner - have babies, despite the possibility of transferring 
the disease to the newborn, a risk Sauer says is small. So it's not surprising 
that Sauer, or someone like him, might also challenge the cloning taboo. 

Sauer tests IVF's boundaries not because he's addicted to notoriety but 
because he hates telling women they're never going to have children."That has 
to be on a par with telling somebody they have cancer, or a terminal illness, or 
that somebody died. It is a very sobering message. I see people cry as if I told 
them their mother just died. Maybe you hoped for it your entire life, and then 
you realize it is not going to happen for you. You get whole decades of emotion." 
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IVF cowboys respond to that emotion. Cappy Rothman, a fertility doctor at UCLA, has made a specialty of 
removing sperm from dead men to help them father children. Severino Antinori, a prominent IVF doctor in 
Rome, has caused a 63-year-old woman to become pregnant, grown human sperm in rats, and once agreed 
to try and help an unnamed Catholic priest have a baby by taking his unejaculated sperm - thereby leaving 
the clergyman's celibacy intact - and fertilizing the egg of a surrogate. 

Jacques Cohen of New Jersey's St. Barnabas Medical Center - an IVF star who worked with Steptoe and 
Edwards and now works with Willadsen - has pioneered a process called cytoplasmic transfer.This technique 
closely resembles the micromanipulation steps used in cloning: Cohen transfers the cytoplasms (the cellular 
goo outside the nuclei) from one woman's healthy eggs into another woman's defective eggs.The theory is 
that the defective mitochondria - the engines in the cytoplasm that power a cell - might be replaced by 
mitochondria that are humming along, so a woman could still produce a baby who shares her genes. Each 
mitochondrion has its own DNA, so strictly speaking, a baby resulting from this procedure would have two 
genetic mothers. Although babies have been born following successful cytoplasmic transfers, nobody is quite 
sure whether the births occurred because of the procedure or just luck. 

Jamie Grifo, a clinician and researcher at New York University School of Medicine, and his partner, John 
Zhang, approached the problem of balky eggs another way.They simply transferred the nuclei from the eggs' 
worn-out cytoplasms into the cytoplasms of healthy eggs. In other words, they performed nuclear transfer. It 
wasn't cloning, because they were trying to fertilize the reconstructed eggs with sperm, but it was about as 
close to cloning as you can get. 

Nobody who works in IVF - even people like Grifo and Aussie animal-doner Trounson, who oppose human 
cloning - has any doubts about where this is leading. Neither does the federal government. After Grifo's work 
was announced in October 1998, he got a call from the assistant surgeon general of the United States and, he 
says bitterly,"my research got shut down." Grifo's clinic was paying for the research, but he says the contro¬ 
versy made NYU uneasy, so he voluntarily backed off.Two weeks after that call, the FDA sent out one of its 
"Dear Colleague" letters, reminding IVF players where the lines were drawn:"The purpose of this letter is to 
confirm to institutional review boards that the FDA has jurisdiction over clinical research using cloning tech¬ 
nology to create a human being."This despite the fact that IVF is not subject to such restrictions. 

But Jan Tesarik, a researcher at the Laboratoire d'Eylau in Paris, followed up on Grifo's work, and announced 
last spring that his team had developed a new way to fuse one woman's egg with an enucleated egg taken 
from another donor.The trick was using chemicals to fuse the two eggs, and avoiding the more common 
technique of electrofusion that can activate eggs prematurely.Tesarik & Co. published a paper last May in the 
journal Human Reproduction that connects the dots:"For eventual future use in human cloning," they wrote, 
the technique would "ensure prolonged exposure of transferred nuclei to metaphase promoting factor, which 
appears to be required for optimal nuclear reprogramming." 

The same equipment used to clone animals at Infigen is used in IVF techniques, most commonly in intracy- 
toplasmic sperm injection. ICSI was developed for sluggish sperm that don't have the gumption to penetrate 
the egg's exterior, the zona pellucida. IVF technicians give these sperm a boost by injecting them directly into 
the egg's cytoplasm. If there are no sperm in a man's ejaculate, a needle can be inserted directly into the 
testes.The spermatozoa, or even round immature spermatids, can then be injected into the eggs. 

Sauer says that any lab doing ICSI probably has the skills and equipment necessary to clone a human. 

Most IVF labs around the world perform ICSI, including the one the Creator says he will use. 

For his part, Sauer would like to clone, too. Not adults, necessarily, but embryos. If Sauer could clone 
embryos from an IVF cycle and store them in case a pregnancy fails, or in case a woman wants a second 
child later on, much of the pain and expense of another round of IVF could be avoided. 

"It would be easy to clone identical embryos.That could be done right now in almost any IVF lab, to make 
three or four copies." 

Cloning an adult would be a little tougher, he says, because of the mammalian imprinting issue, but the idea is 
the same."lf you had a good cell biologist, you could do this with two people. You could do it in a small closet.lt 
would not cost much if fixed expenses were covered, like the doctor's time and the lab equipment." Sauer puts 
the price at around $50,000, maybe $60,000 - not much more than what many patients pay for several IVF cycles. 

The cloning underground knows all this."l cannot go through the week without people asking for it," 

Sauer says."They say/Can't you just do it for me? I'll be your guinea pig. You can experiment with me.'" 

IT'S QUITE LIKELY THAT SOME OF THE PEOPLE BEGGING SAUER TO CLONE THEM HEARD ABOUT HIS 

work from Randolfe "Randy" Wicker. From inside Uplift, his overstuffed antique-lighting store in Manhattan's 







West Village, Wicker serves as the public face of the Human Cloning Foun¬ 
dation. He's an enabler, a one-stop resource for science news and rumors, 
and for people who want to be cloned and those who say they'll do it. 

Wicker is a 63-year-old man with thinning gray hair and mischievous, if 
slightly sad, blue eyes. He is a longtime gay rights activist whose experiences 
have made him fearless. He will say and do anything to advance the cause 
of human cloning - even though his colleague Brad Hennenfent, an Atlanta 
MD who founded the HCF, worries that exposure will damage Wicker's repu¬ 
tation. (Hennenfent did not respond to repeated requests for an interview.) 

Wicker is always good for a quote, always willing to be outspoken, a trait 
that titillates the media and delights the cloning wannabes who contact 
the HCF homepage.There, no request goes unanswered, no story receives 
an unsympathetic response.To a fur fetishist who wants to create a Russ 
Meyeresque "fox-woman" mate - a chimera combining the features of a fox 
with those of a human female - Wicker says he understands, then lets the 
lonely fellow down easy.To the guy whose email message reads,"I need 
a new penis cloned!! (seriously)!!! Help!!,"Wicker empathizes about the 
important psychological bond between a man and his sex organ. 

Wicker understands, because he desperately wants to be cloned himself. 

"I have $350,000, and I would clone once, maybe even two or three times, 
and put them up for adoption to heterosexual parents," he tells me. 

"I would choose parents who had gay relatives, so the family would be 
comfortable whether my clone was gay or not. I would be the special uncle 
in the family, provide support for education. It would be an incredible 
experience, watching your later-born twin." 

The possibilities don't stop there. "What if they had cloned Beethoven at 
different times so you have clones that are 40,30,10,5,2 years old!" Wicker 
says."You would have a second tier of relationships that never existed 
before. I call it a clan.'Oh my God! One of our Beethoven brothers is an 
orphan, because his parents were killed in a car crash! Well, I will raise him.' 
Of course, there will be an immediate understanding, a connection 
between them. It will be a wonderful, special adoption." 

Wicker's bizarre vision reminds me of Kurt Vonnegut's Slapstick.Jhe 
novel's main character wins the presidency by running on the slogan 
"Lonesome No More!" He proposes to banish loneliness by giving every¬ 
body a host of designated relatives. While it may sound crazy, Wicker's 
quest is driven partly by what many of us crave - not weird canine-human 
hybrids or new sex organs, but family. 

You see this desire played out repeatedly as you meet people in Wicker's 
extended network. Rebecca (not her real name) has tried for years to have 
kids. She is 35, lives in California, and has access to state-of-the-art infertility 
treatment. But in a letter to the Advisory Committee on Human Cloning, a 
study panel established by the state's anti-human cloning law, she describes 
a "nightmare odyssey through these various infertility treatments.... Suffice 
to say I have been through hell and back. After 10 artificial-insemination 
attempts and four IVF cycles, we have exhausted our financial resources 
and nearly ruined our marital relationship." 

"Adoption was never an option," Rebecca tells me in a subsequent 
phone conversation."We took vows to raise a family and to raise our own 
children. I know people will criticize that.They will say you can adopt a 
child and love it as your own, but something tells me that is not natural." 
Rebecca has made contact with a man who says he might try to help her 
clone. She is, by the way, a born-again Christian, and she sees nothing in 
the Bible that tells her cloning is wrong. 

Simon (also a pseudonym) is an ultra-Orthodox Jew living in an Hasidic 


enclave in upstate New York."Women talk about pregnancy all the time," 
he says over the phone."lf you are not able to make it happen, it gets 
talked about.There is absolutely pressure." Simon is 29, and his friends 
already have several children. But he can't produce sperm, and he feels 
pitied. I ask about using donated sperm, but he says this would be like 
sending his wife out to commit adultery."It would be against my religion. 

It would not be a kosher child." 

So Simon wants medical science to place his clone inside his wife. He wants 
it so badly he would spend "more money than I would ever have in my life. 

I would go beg." He came to Wicker seeking a doctor who will help him out. 

Marion Vuchetich is a 77-year-old retired high school biology teacher 
living in Georgia. She is still distraught over the loss of her son, Matthew, 
who died in a 1998 tree-trimming accident. Marion says Matthew was a 
bright, handsome 37-year-old, fascinated by science. He was engaged to 
be married. It nags Marion to think what the world lost when he was killed. 
Something special was in that DNA. 

So when Vuchetich contacted LifeLink - an organ-donation program in 
the Atlanta area - she asked if a few square inches of Matthew's skin could 
be preserved."I thought, well, something in the future will be done, and I 
have an open mind," she says. 

Messages like these pour into Wicker's email box every day.There's one 
from a 42-year-old woman who has a child, but has been unable to con¬ 
ceive another, even after attempting IVF. She wants to know if "it would be 
against moral codes to try to clone my daughter/'There's one from the 
mother of a "loving, articulate, sensitive, kind, talented, creative" 18-year-old 
named Jesse who died last year. 

The overall sense you get is that more and more people are starting to 
see cloning not as something they might have, but must have."l am 36 
years old," one of Wicker's female correspondents writes me."When I was 
14,1 had a brain tumor that made having a child impossible. I have heard 
all the reasons for adopting and fostering, but why should I be exempt 
from the right to a child with my genes?" 

INFIGEN'S HEADQUARTERS SITS AT THE INTERSECTION OF GENETIC 

Way and Infinity Drive, on a patch of land next to a cornfield about 10 min¬ 
utes north of Madison. If human cloning ever becomes an aboveground 
enterprise, Infigen will inevitably have a say in the matter, because the com¬ 
pany owns a US patent for activating egg division by mimicking what hap¬ 
pens when an egg is penetrated by a sperm.There are many ways to 
accomplish this - electricity and chemical stimulants, for example. But, 
Infigen's Michael Bishop says,"It doesn't matter if you use a ball-peen ham¬ 
mer." Infigen owns the patent on the crucial step, and it will sue. Of course, 
as Bishop admits, there's not much the company could do about human¬ 
cloning researchers who operate in secret or in other countries. 

Infigen wants to become the world's leading "pharmer," making money 
off procedures such as cloning genetically altered pigs to produce organs 
for human transplantation and harvesting human proteins from cow's 
milk. For its business model to work, animal cloning's success rate must 
improve.There is still a "5 percent efficiency barrier" in adult somatic cell 
nuclear transfer.This means that, out of 100 nuclear transfer oocytes, only 
five live births will occur - the same rate as early IVF.That's not good 
enough for profitability, so Infigen constantly tweaks the cell-fusion and 
egg-activation process and tries variations, like using fetal somatic cells 
instead of adult cells.The goal is to erase the mammalian imprinting on 
the somatic cell's DNA. Infigen has done so well that its efficiency has 
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climbed to 30 percent - the same standard as human IVF. Now the com¬ 
pany has started using DNA microarrays to see exactly what the genes 
of a healthy embryo look like, a strategy Bishop says will someday boost 
efficiency even further.This could make cloning - of cows, pigs, or people - 
even more efficient than natural reproduction. 

Infigen's advances inevitably force its technicians and scientists - several 
of whom meet with me in an Infigen conference room during my visit - to 
ponder the possibility of human cloning.They'll talk about it only grudg¬ 
ingly. Officially, the company has no interest inhuman cloning and won't 
pursue it, but its scientists understand that their work could help overcome 
the most cogent objection to the procedure - its poor safety record. 

Bishop asks the researchers how they would react if "I came in here 
tomorrow and said/Take these human stem cells and start making 
embryos out of them.'" Jeff Betthauser,the nuclear transfer specialist, 
pipes right up:"l could not do it." 

"To me it is an emotional issue," says Erik Forsberg, director of cell biol¬ 
ogy, who couldn't do it either. 

But as we keep talking, it's obvious that the process of researching ani- 


about 20 of them, all cloned from the same parent - are not exactly alike. 

"We have several you cannot tell apart," Bishop says,"and then others 
that did not get the star on the forehead, or the white moved down the 
leg farther, this and that.There are slight variations.There are lots of little 
things that control the cells that determine pigment.The biggest is the 
surrogate mother's uterus. What is she experiencing at the time? Flow is 
the fetus positioned when the melanocytes (pigment cells) migrate into 
place? Maybe she was having a bad-hair day." 

The uterine environment can even shape behavior, Bishop explains. 
Flormone surges can create differences in the fetal brain.The wiring of the 
clone's brain may be significantly different from that of the original animal, 
depending on what the surrogate heard or tasted or ate, or exactly where 
in the uterus the clone gestated. 

And of course, there is the egg's mitochondria and its DNA. Nobody is 
quite sure precisely what effect this DNA has on the nuclear DNA, what 
directions it gives or takes, even what diseases it may influence. 

"Maybe the mitochondrial expression of certain genes triggers the 
expression of nuclear genes in a very synchronous way," Bishop suggests. 


DNA microarrays will end the 
guesswork - cloning cows, pigs, 
or people will be more efficient 
than natural reproduction. 


mal cloning has made the human version seem less bizarre to these men. 
They've come to see animal cells and human cells as tools - amazing, even 
awe-inspiring tools, but tools all the same. 

"I do acknowledge God and church and things, and it took me awhile 
to even be comfortable with animal cloning when we first started out," 
Betthauser says. But he got used to it."Then, when we talked about trans- 
genics"- adding new genes to cows and pigs to produce designer clones - 
"I said,'Fley, that's a little different!'But after learning more about it, I was 
not too afraid of it." Fie got used to that, too. 

Objections to human cloning are fading in just this way. Bishop says he 
would never do it, but his fear of the idea has vanished."This is a subject I 
have faced since day one, and I am not as shy as I used to be in terms of 
talking about it," he says."The party line was:'We do not do human 
cloning. We are interested in agriculture.' Now that has kind of gone away. 
Let's face facts. A cell is a cell. It doesn't matter where it comes from." 

So Bishop no longer gets worked up over the prospect of someone else 
cloning humans. At first, I'm puzzled about why this is so, but after our dis¬ 
cussion, a few Infigen employees take me out to a rolling meadow to meet 
some clones. When I get there, I see cows. I see cows lying down and cows 
standing up. I see cows that think they are pets and sprint up to me and step 
on my foot - and I realize that cloned cows are as heavy as regular cows. 

But I also realize, as I think the Infigen folks do, that if there is such a 
thing as a cow soul, each one of these cows has a soul of its own. Cloning 
does not produce perfect copies. Even on the surface, these cloned cows - 


"Flow that happens, we really do not understand. In frogs, there is a strong 
mitochondrial effect on the nucleus.There is cross-talking going on." 

These two biological factors also interact with environmental factors, 
and are even affected by the passage of time. A clone is not born at the 
same time as the parent it's cloned from.They each see and hear and taste 
different things. 

None of this should surprise us. Identical human twins, which are much 
closer to duplicates than any clone would be - same egg, same placenta, 
same womb, same gestation time frame, same parents - are not exact 
copies.Justaskone. 

That's how it will be with clones, many experts believe. So if a woman 
like Simon's wife were to carry one of her own eggs filled with a nucleus 
from his cells, their child would, in fact, be a combination of them both, not 
just a carbon copy of the father. Yes, the child would be male, and, yes, he 
would look an awful lot like Dad.The boy and his father might have some 
other striking similarities, too. And it is true that the mitochondrial DNA 
from the mother would be only a small percentage of the clone's genome. 

But it would be there, and the clone would be born of a different mother 
than Simon was, and raised in a different household at a different time. 
Bottom line:There is no such thing as making exact copies of people. 

This is why Steen Willadsen says that if you want to create people who 
are identical, cloning might actually be a bad way to do it."lt is retrograde 
to clone," he says, a little tongue-in-cheek."There are other ways of making | 
people identical. We can put them through the same schools and subject 
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them to eight hours of TV every day. That works a lot better. Why do you 
think Americans are buying SUVs?" 

FROM MONTREAL, IT TAKES ABOUT AN HOUR BY HIGHWAY AND 

country roads to reach a huge white barn painted with the word 
"UFOLand."This is a home base for the Raelians - Clonaid's founders, and 
religious believers who teach that advanced extraterrestrial beings called 
Elohim landed in France in 1973 to meet aspiring race-car driver Claude 
Vorilhon.They changed Vorilhon's name to Rael, told him that humans are 
clones of the Elohim, and revealed that someday he will lead mankind into 
a blissful techno-utopian future. Rael was to be the last prophet, the end of 
the line that includes Moses, Jesus, Mohammed, and Buddha. 

I'm here on this gloomy, drizzly day, because the Raelians have announced 
that they have secured funding to clone the deceased 10-month-old of an 
American couple - making them, aside from Graeme Sloan's co-op, the only 
group or individual to publicly announce a human-cloning project. 

The Raelians are bouncing with optimism. Raelian Mark Proulx gives me 
a quick tour of UFOLand, a series of rooms with strange exhibits:There's a 
replica of the silver saucer Rael saw in 1973, an enormous amino-acid 
totem pole that models DNA, and a room dominated by a photograph of 
Rael that hangs over a short set of steps leading to a kind of stage. A silver 
cup sits under Rael's picture. It's a trophy:Third place in the 1997 Dodge 
Dealers of Connecticut Grand Prix. 

I'm taken into Rael's quarters, which look like the bedroom of a particu¬ 
larly neat 15-year-old with permissive parents. A series of photographs 
featuring a nude young woman - Rael's wife - hangs on the walls. At his 
desk are two computers, one equipped with a steering wheel for virtual 
reality racing. Rael is dressed in his standard uniform: billowy white 
trousers and a broad-shouldered white vest over a white tunic. His long 
hair is tied into a topknot on his balding head. 

For a prophet, Rael is a pretty funny guy. No doom here, which is not 
surprising, since Raelianism is characterized by a free-love philosophy that 
has made Rael a sort of New Age Hugh Hefner. He surrounds himself with 
beautiful women, who form a kind of fashionista offensive line behind 
which Rael enters rooms. 

Rael is fond of Mao-esque pronouncements like "the Internet is a reli¬ 
gious process."Cloning for the Raelians is a religious process, too."lt will 
give us eternity, which was the genetics of the Bible," he tells me, citing the 
long-lived Jewish patriarchs of Genesis. Very soon, we will live "700 or 800 
years; then, through cloning, eternal life. Cloning is a primitive step. We only 
know how to make a baby. Step two is not here yet. It is an accelerated 
growth process.Take one cell of your body, put it in a machine, and you 
have a young adult, which will make obsolete the need to have a surrogate 
mother." He believe clones will someday pop out of machines fully formed 
as 17-year-olds. Why 17?"That is when human beings are at their best. 
These are like a blank tape. Then you take the personality from your body 
and unload it onto this blank tape." We will need to repeat this process 
every 700 years or so, because even these cloned bodies will wear out. 

Rael is looking forward to cloning because, at 54, he's not the man he 
used to be. Being 54 isn't fair. He has a nice sex life, thank you very much, 
and he races cars, but he's losing his hair."l am not happy with things as 
they are," he says,"with people staying younger than me." 

The Raelian project is an effort to hurry things along, and Rael is confi¬ 
dent his people have what it takes. Brigitte Boisselier, Clonaid's director, is 
a chemist who claims to have been fired from French chemical giant Air 


Liquide and to have had her youngest daughter removed from her custody 
by French courts in retaliation for her views on cloning. She now works as 
a visiting professor at tiny Hamilton College in Clinton, New York, an easy 
190-mile drive from UFOIand. And, thanks to Rael's covey of fertile young 
women - more than 50, including Boisselier's 22-year-old daughter Marina 

- Clonaid will have all the eggs and surrogates it needs."l bring the surro¬ 
gate mothers and support them spiritually, religiously, according to the 
new rules of humans," Rael says. 

For weeks after my meeting with Rael, he and Boisselier attempt to sell 
their plan to anybody who will listen: radio shows, newspaper reporters, 
potential customers. Most of the coverage emphasizes the wacky factor, 
but they're quite serious.They even show up in San Francisco to sell 
cloning as a parenting option for gays and lesbians. Still, serious intentions 
do not mean serious results.The more they say, the shakier it all sounds. 

For starters, this is not the first time the Raelians have launched a cloning 
program. Soon after Dolly, they started a cloning effort - also called Clonaid 

- forming a Bahamas-based corporation that was supposed to clone people 
in Bahamian labs for a fee of $200,000. But there never were any Bahamian 
labs. Today, Boisselier tells me that plan was only "a concept." Persistent 
rumors within the cloning underground, however, suggest that this wasn't 
what the Raelians were telling clients. According to Graeme Sloan, some of 
his people contacted Clonaid and were asked for big money up front. 

Now, when I press Boisselier for details, she still sounds vague. She 
estimates the first clone in the current project will cost about $500,000. 
She says she has hired four scientific staffers: two biologists, one geneticist, 
one MD.The MD is an IVF specialist. A lab is being equipped.The lab, she 
says, is not in Canada or the US - but she won't say where it is. She tells me 
work got under way in October, and that the Raelians plan to throw open 
the doors of their lab to almost 200 people who are ready to pay for 
cloning services. (These customers will pay $200,000, quite a markup from 
Sauer's estimate of $50,000 to $60,000.) I ask to see the lab, but Boisselier 
says she'll take me there only if I pay a year's worth of her salary, an offer 
she knows I won't accept. 

Perhaps she's money conscious because the costs are going up. During 
the Raelians' October news conference in San Francisco, attended by Rael 
and his all-women advance team, the prophet says the price tag has dou¬ 
bled. Now it is $1 million. Maybe $2 million. 

When I arrange for a woman to contact Boisselier by email, posing as a 
prospective client, there are more discrepancies. Apparently, Boisselier lied 
when she told me the lab was not in Canada or the US. It is "in the US," she 
writes to my friend."It won't be in California, since there is a California law 
against cloning there. But there are many states without regulations." 
That's not quite true, as long as the FDA's ruling stands. 

After reading a press account speculating that the lab is in Nevada - 
home of Clonaid's PR director, who lives in Las Vegas - I contact the office 
of Nevada's senior US Senator Harry Reid, whose staffers were already on 
the case.They say they've tried but have been unable to track down any 
such lab. So I contact Boisselier again.The lab is almost ready, she tells me: 
"We anticipate to start the work on human cells mid-January." 

When the customer asks to see the lab, Boisselier refuses."We don't 
want to show [it] yet," she writes/'l could only show you a video, but we 
don't want to be traced yet. We don't fear the government, actually - they 
can trace us very easily - but we don't want journalists or anticloning 
gangs to visit us." Boisselier told me there are four staff members; she tells 
the customer there are three. One, she says, is a Harvard Medical School 
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Marina (far left) and 
Anoushka, part of 
Clonaid's 50-strong 
corps of egg donors 
and surrogates. All 
are ready and eager 
to give. 


The underground is breathless 
from looking at the present. 
The future looks stranger: We 
may not even need mothers. 
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graduate - not nameable, of course. 

When I voice doubts that there is a lab, or a couple ready to buy a clone, 
Boisselier says,"I have been honest from the start, but you should be aware 
that we are moving fast. If you publish your article in February, we may 
already be about to send a press release on the first embryo. You cannot 
accuse me of hiding things.... lam the leader of a project, a project unani¬ 
mously despised, and it takes a lot of my energy to make sure that every¬ 
thing is done properly on the scientific side, that the humans involved are 
protected from the hate of their neighbors and colleagues." 

Later, when the customer tells Boisselier she might be willing to go 
public in support of the cloning cause, Boisselier jumps at the offer, noting 
that "the family that is sponsoring our work today has also agreed to go 
public when it is time.... They will when we succeed and bring the nice 
baby in front of the camera." She might be able to arrange interviews, she 
says, with NHK of Japan, the BBC, or ABC's 20/20. 

Then, a few hours later, Boisselier drops a bomb in another email to the 
customer:The first-string couple may be willing to step aside. Boisselier 
says the original child's cells were frozen, which isn't ideal."If we proceed 
with frozen cells," she writes,"and have no results, we may question the 
quality of the cells. However, if we proceed directly with living unfrozen 
cells, we will control that parameter.... We have several candidates who 
would be willing to be the first ones to be cloned but none would agree 
on being public." Would the customer, with her fresh cells, like to be first? 

This is a strange statement, because doners use "frozen" cells all the 
time. When needed, these samples are thawed and cultivated to grow 
new generations of cells whose quality can be verified before being 
used for nuclear transfer. Whether the cell line used for NT is derived 
from "fresh" or "frozen" samples, it should work fine (with only marginal 
fall-off from cells derived from a frozen sample) because, in the end, all 
the cells used are "fresh." 

These obvious discrepancies aside, even the Raelian method of cloning 
seems dubious. Boisselier tells the customer that Clonaid will not use 
either of the two types of cells that appear to be best-suited for cloning, 
fibroblasts and cumulus cells. She says Clonaid could take a cell from 
a blood sample, put it into a donor egg, and go from there.Though at 
least one animal has been cloned from a leukocyte (a white blood cell), 
blood is not considered a good source of somatic cells for cloning. 
Clone-buyer beware. 

THERE IS A FUNDAMENTAL DIFFERENCE IN TONE BETWEEN THE IVF AND 

animal-cloning scientists and the human-cloning underground, and it takes 
me a while to pin down what, exactly, that difference is. It hits me after 
I visit RaekThe underground is breathless because it is looking at the 
present and never all the way to the future. But the scientists are blase 
about the present, perhaps because the future looks much stranger."I'm 
not surprised somebody wants to clone human beings," John Zhang says. 
"I've been pretty sure from the beginning that somebody was going to try 
it and be successful." 

The tribal consciousness of animal doners thinks human cloning has 
already been done, but quietly.This way, there is no government or social 
wrath, no reputations ruined, no patents publicly infringed. 

"Unregulated IVF clinics with millions of dollars and a patient wanting 
a child?" Michael Bishop says."I will let your imagination run." 

Even if humans have not been cloned on purpose, they may have been 
cloned by accident. For example, cumulus cells often hang around gametes 


- eggs and sperm. One was attached to the egg I worked on at Infigen. 

"You know," the University of Wisconsin's Neal First tells me,"there is an 

interesting aspect to ICSI. When you get that spermatid out of the testes, 
they purposely fracture the tails of the spermatids so that when you pick 
up a cell you do not know much about it. It's a round cell. It may or may 
not be a round spermatid. Some people connected with ICSI think that the 
technicians make mistakes and do not always get the spermatid, but may 
get a somatic cell in the vicinity. It's probable transfers have been made - 
and the human oocyte treats everything that enters it like a sperm cell." 

As he tells this, I keep wanting him to be excited or horrified - something 

- but when scientists make such observations, there's an old-news feeling, 
even among those who oppose human cloning."lt would not bother me to 
have another set of twins in the world," Alan Trounson says."ldentical twins 
are clones, and we are quite happy to have them in our community." 

But the underground - and the rest of us, too - is still fascinated by the 
rumor mill. Something is happening. Or about to happen. Or has happened. 
Nobody is quite sure.The mill grinds. 

One bioethicist tells me he knows of maybe half a dozen labs around 
the world where he thinks human-cloning experiments could be going on. 
He won't reveal their names for fear of a lawsuit. Graeme Sloan says he's 
heard of one in Scandinavia. And what about Korea? Or Israel? 

MEANWHILE, THE CREATOR IS FRETTING BECAUSE HE THINKS HE'S 

losing a race against unseen others. Months after our meeting, his collabo¬ 
ration with the Client appears to be dying."I have asked him to put up some 
money but he is hesitating," the Creator says in an email."I have a sinking 
feeling that if I do not get started soon, I am going to lose IT!!!" Still, he's not 
going to give up."You were saying you knew of a couple who wanted to 
clone their dead son. Do you think they might be willing to go to [Asia]?" 

IVF cowboys and animal doners display none of this anxiety.That's 
because they are looking ahead.They know the point of Dolly was not that 
you could make a clone of an adult mammal - the place where most of us 
have gotten stuck.The point was that Dolly proved our cells really are Play- 
Doh. Our genes are plastic.They can be shaped and molded. Organisms can 
be designed."It opens up new possibilities with medical overtones," 
Willadsen says."Primarily stem cell research.That's the big area of interest. 
Reproductive cloning is a very distant second." 

Infigen and others are trying to isolate the specific enzymes in the egg 
cytoplasm that erase the DNA program. If they succeed, cells could be 
made totipotent, or embryonic, without using an egg. Stem cells could be 
manufactured, instead of harvested. And new tissues could be generated 
by directing these stem cells. 

Artificial human chromosomes were created four years ago, and "artifi¬ 
cial sperm and eggs are pretty close now,"Trounson says. Human beings 
may someday be designed from scratch, and microarray technology will 
end the guesswork. Ultimately, we may not even need mothers. Work on an 
artificial womb is progressing nicely. 

So it doesn't take much of a leap to imagine a time when a mother and 
father, one of whom carries a gene that makes cancer more likely, or causes 
a catastrophic disorder in children like Fanconi's anemia, enter the IVF 
clinic to design a baby who will not get these diseases. And maybe the 
child will be a little taller and smarter, too. 

This sort of thing is a ways off, but it will happen. It's easy to see why 
scientists looking into that future have a tough time getting worked up 
about the race to produce a copy that isn't really a copy. 
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Forging the 


Dragonslayer 


QuesTek’s superstrong cyber-alloy promises 
to reinvent steel. The toughest broadsword in history 

is just the beginning. 

By Erik Davis 


WIRED FEBRUARY 2001 


D3B 

































A replica of 7th-century 
broadswords, this 


multiple core ring blade 
will serve as a model for 
QuesTek's Dragonslayer. 
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Wandering the aisles of the recent 
Materials Solutions trade show in St. Louis, 
one phrase comes to mind: old economy. 

Materials is an exotic field these days, but this is 
not the place to check out fringe semiconductors, 
zirconium ceramics, or the synthetic polymers that 
make up our increasingly Mars-ready fashions. 

This place is about steel, that ubiquitous but 
unsexy stuff that continues to form the backbone 
of skyscrapers, vehicles, and millions and millions 
of tools and machines. 

The expo is sponsored by ASM International, 
a trade group founded by Detroit blacksmith Bill 
Woodside in 1913, a time when the ancient art of 
metallurgy had already metamorphosed into the 
core technology of the industrial age.The details 
of steelmaking have changed since then, but 
today's concern is essentially the same: heat 
treatment. After all, you can't make steel at room 
temperature. You need to get your iron glowing 
with heat, infuse it with carbon, and then quench 
the resulting matter in some sort of cooling liquid. 
Other substances may be added to the mix, but 
heat is the heart of the matter, and steel manufac¬ 
turers are always on the lookout for greater control 
over the process.Though there are some new tools 
on the block - digital temperature regulators, 
electron microscopes for analyzing unwanted 
microfractures - the world of steel remains a 
conservative commodity market, devoid of flash 
or fancy.To an outsider, the booths at the Materials 
Solutions show quickly blur into an endless pro¬ 
cession of valve trains, high-temp thermometers, 
and notices for the Thermal Spray Society. 

Then there's the booth for QuesTek Innovations. 
Alongside the glossy logo, against a black cloth, 
hang two bloodthirsty blades: a 7th-century 
Viking broadsword and a foot-long Danish knife 
called a seax - the sort of weapon that the 
legendary Geat hero Beowulf used to dispatch his 
final foe.The seax is clamped onto a chem-lab ring 
stand, poised above a third blade: a modern 
Japanese hunting knife that has a sharp, quarter- 
inch chunk cut out of its edge.The eyes of many a 
bored salesman light up at the sight of this cutlery. 

The broadsword and the seax are replicas of 
medieval originals. Chinese hands fabricated the 
broadsword, which Greg Olson, the blond, 53-year- 
old Northwestern University professor who serves 
as QuesTek's chief science officer, bought online for 
a couple hundred bucks. But Olson enlisted Richard 
Furrer,an old-school bladesmith in Sturgeon Bay, 
Wisconsin, to forge the seax, and Furrer didn't 
skimp on authenticity. Olson points out that the 
handle is made of oosic, which is a polite way to 
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say mineralized walrus penis:"Apparently, it 
doesn't get slippery when it's covered with blood." 

Walrus penis is intriguing enough, but it's the 
seax blade that makes Olson grin.The material is 
Ferrium C69, the hardest of three fancy steel alloys 
that QuesTek has brought to market. Costlier than 
most other steels (it runs roughly $10 per pound), 
C69 is a breakthrough material, offering up to 50 
percent greater hardness than rival alloys with 
similar carbon content. 

But what really sets QuesTek's materials apart 
is their genesis. Unlike the vast majority of new 
steels, which are developed by cooking up proto¬ 
type materials and testing them repeatedly in the 
lab, QuesTek's steels were designed entirely on 
computers. Employing what he calls a systems 
design approach, Olson and his students at 
Northwestern use sophisticated thermodynamic 
models of metal transformations to mix and 
match the alloys and heat treatments they need 
to produce the strength, hardness, and flexibility 
they're looking for. 

"The whole strategy is to get there by design," 
Olson says."lnstead of experimenting until you 
find something, you completely create it before¬ 
hand at the workstation.Then you test it and see 
if it's true. So far, our models have proven true." 

Though manufacturers are increasingly turning 
to computer models to select the best materials for 
each job, QuesTek's digital quest for elite steels 
remains pretty radical.The ultimate goal is aero¬ 
space, where the company believes its steels can 
cut the weight of helicopter engine gears in half. 
But given the enormous amount of testing 
involved in building machines that carry human 
beings around, QuesTek will prime the pump on 
easier markets like collector knives, golf clubs, skate 
blades, and parts for the tool and die industry. 
More than 30 manufacturers are testing QuesTek's 
alloys, but no one has signed on the dotted line 
just yet. Full of technological promise but short on 
black ink, QuesTek resembles a dotcom startup in 
an overwhelmingly brick-and-mortar business. 

QuesTek’s business model helps explain its 
presence at the Materials Solutions show, but it 
doesn't explain the Viking broadsword. As it turns 
out, the Nordic blade is just a stand-in for a 
mightier sword to come, because this year Greg 
Olson and QuesTek are planning to use their 
Ferrium C69 to forge the hardest sword in history. 

The Japanese hunting knife on display got the 
gash in its cutting edge from a Ferrium C69 knife 
fabricated last spring by a group of students in 
Olson's Engineering, Design,and Communication 
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course. In contrast to the seax, which was forged 
with a hammer and anvil, the Ferrium C69 blade 
was machine-cut, then "case hardened," which 
involved returning the piece to high temperature 
after it was shaped to diffuse more carbon into its 
outer surface.This carburization process gave the 
knife a superhard edge while keeping its core soft 
enough to prevent brittleness, the Achilles'heel 
of hard steels. 

After quenching the C69 blade in oil and 
tempering it again at 900 degrees Fahrenheit, the 
students clamped their blade and the Japanese 
knife to a Sintech testing machine, their two 
edges facing each other. Slowly, the machine 
pressed the knives together. Although the C69 
blade chipped slightly, it proved victorious, slicing 
a quarter inch into the Japanese knife. 

Olson had his students go to all this trouble 
because he wants to prove that his sword could, 
in theory, chop through a Japanese katana blade. 
Katanas were magnificent medieval weapons 
used by samurais; today, they are invested with 
great, almost mystical value by the collectors to 
whom Olson will market his broadsword.That's 
partly why the students chose a Japanese hunting 
knife for the demo.The blade - made by MAC 
Corporation of Seki, Japan, a region famous for 
its katanas - also had the right muscle: On the 
Rockwell hardness scale used by metallurgists to 
test their wares, it ranked just shy of the C60 rating 
for katanas. In contrast, the carburized tip of the 
C69 blade was, as you might guess, nearly C69. 

Olson is confident that his QuesTek broadsword 
will be able to cut into a samurai blade. But the pro¬ 
fessor wants more from his weapon: He wants to 
make a blade that could - hypothetically, of course 
- destroy one of the greatest supernatural beasts 
in Western lore. He wants to forge a Dragonslayer. 

Cultures all over the world carry dragons in their 
myths - in China, the bearded, snaky monsters are 
even said to bring good fortune. But when you 
think of dragons and swords, you envision blond 
warriors battling foul,fire-breathing lizards over 
hoards of treasure.The time is usually the so-called 
Dark Ages, when Germanic tribes cavorted around 
Europe after the collapse of the Roman Empire. 
When their bards weren't chanting legends of 
Sigurd the Dragonslayer, these tribes produced 
some of Europe's first dependably powerful 
swords. Before then, iron blades were so flimsy 
that they often had to be bent back to shape in 
mid-battle. In addition to gaining more control 
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over carbon infusion and quenching, the Germanic 
smiths perfected pattern welding - a process of 
folding and twisting different steels together that 
not only purifies and strengthens the metal but 
also graces the blade with gorgeous, snaky patterns 
that resemble monochromatic marble paper. 

After his students conducted surveys of 
bladesmiths and sword collectors to help him 
determine the final design of the Dragonslayer, 
Olson settled on a pattern-welded, double-edged 
early medieval broadsword with a one-handed 
grip.To nail down the performance specs, Olson 
enlisted Michael Drout,then a doctoral student in 
medieval literature at Loyola University. Focusing 
mostly on the Volsung saga (a source of Wagner's 
Ring cycle) and the Beowulf legend, Drout figured 
that, in addition to the phenomenal strength 
necessary to penetrate a dragon's thick hide, 
the blade would need to have a high thermal 
tolerance in order to withstand fiery breath. And 
dragon blood is intensely acidic, which means 
that you'd want the corrosion resistance offered 
by high-chromium steel. Surveys of sword col¬ 
lectors also indicated that the juju (and auction 
price) of the blade would soar if at least some of 
the base iron in the alloy came from meteorites, 
the "sky metal" that supposedly lent King Arthur's 
sword Excalibur its magical properties. 

Olson aims to finish the Dragonslayer by this 
summer and auction it off in the fall to bring 
attention to his work. Given the sword's unique 
history and powers, Olson hopes it will earn at 
least its weight - no more than 3 pounds - in 
gold."We'll donate the proceeds to the 
appropriate charity," he says.'like a university 
steel research group." 

Regardless of its final auction price, the sword 
will generate some buzz for QuesTek.The company 
has already applied to trademark the Dragonslayer 
name for a potential line of cutlery, and CEOs may 
one day pack Dragonslayer drivers on the golf 
course. But for Olson, the Dragonslayer project 
goes far beyond building a brand.The sword 
speaks to his own quest, both philosophical and 
practical, to transform matter into materials that 
people truly value. And he's read enough history 
and literature to know that the deepest value of 
materials is not simply economic, but also aesthetic 
- even, in the case of meteoric iron, mystical. With 
his dragonslaying cybersteel, Olson hopes to 
engineer nothing less than a "spiritual material." 

The first thing Greg Olson remembers drawing 
when he was a kid was the atomic mushroom 
cloud - the ultimate symbol of scientific power 
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in the 1950s. At his Long Island grade school, he 
could hardly wait until the hour when the "science 
cart" arrived, with its seductive beakers and 
Bunsen burners. In high school, he collected 
fluorescent crystals, set up a chemistry lab in his 
basement, and constructed model rockets and 
other excuses for setting off explosives. When he 
discovered that you could dig a musty chunk of 
rock out of the earth and turn it into metal, he 
was amazed. Olson asked his chemistry teacher if 
he could get class credit for doing the operation 
himself, but the man turned him down."That's 
engineering," he sneered. 

This disdain didn't stop Olson from building 
a blast furnace in his driveway - made from a 
5-gallon drum lined with bricks and fed by 
a vacuum cleaner set to blow in reverse. After 
firing the thing up using charcoal briquettes, he 
melted down old TV antennas and poured the 
molten metal onto the gravel driveway. But his 
teacher's comment stayed with him, underscoring 
the fact that science and technology are two 
different beasts. As Olson explains today,"Science 
takes nature apart in order to generate theories 
and information.Technology puts things together 
to change the world." 

Olson came of age at a time when pure science 
- especially physics - was more highly regarded 
than engineering, particularly in universities. But 
in Olson's field, hands-on manipulation has long 
been favored over, say, the analysis of chemical 
elements. Quoting a passage from the Odyssey, 
Olson points out that humans have known for 
thousands of years how to toughen iron by 
plunging it into a cooling liquid. But scientists 
didn't figure out why this method worked until 
the late 19th century, when a German micro- 
scopist named Adolf Martens realized that what 
set strong and weak steel apart was not so much 
their chemical composition but what came to 
be called martensite - the dense, crazy-quilt 
pattern of microcrystalline structures that can 
form in steel during rapid quenching. 

Olson studied martensite at MIT, where he 
analyzed the processes behind its fantastic web 
of imperfections, microfaults, and crystalline 
structures. Like H 2 0, which can form ice, water, 
and vapor, metals are not just slabs of uniform 
chemical bits but dynamic systems that pass 
through various phase transitions. Heat up iron to 
a sufficient degree and you get crystalline grains 
that easily accept the carbon atoms necessary to 
make steel. Cool this stuff fast enough and these 
grains rapidly re-form into new crystal structures 
that shear and smash together as if they've been 
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hit by a thousand hammers. Paradoxically, these 
defects and deformations strengthen the overall 
material. Olson compares the formation of 
martensite to an automobile pile-up, and it can 
happen so fast and furiously that it generates an 
audible click. 

Olson entered MIT a budding technologist, 
but while earning his PhD he became more of a 
scientist, doing pure research and writing papers. 
Olson recognized the power of science's quest for 
value-free facts, but he now thinks that objective 
knowledge must be tempered with emotional 
and intuitive ways of approaching the world."The 
goal of science is to be like a Vulcan and suppress 
your humanity," he says."The way we do scientific 
observation is reptilian. A reptile can observe you 

By testing performance 
onscreen, you could 
become an architect 
of metals instead of a 
gambler rolling the 
dice on the latest alloy. 
The reptilian science 
of materials was 
transformed. 

and eat you without experiencing any emotion. 

We are training scientists to behave that way. And 
we're damaging them. When it's taken too far, I 
think science does brain damage." 

Olson is serious about the neurology of the 
matter."The mammalian brain, compared to the 
reptilian brain, is structured for emotion. Our 
higher-level skills of synthesis and evaluation are 
controlled by the limbic system, where our emo¬ 
tions are seated. It's where the power is. Call it 
spirituality, call it what you want, but we have this 
awesome power that exists only in mammals." 

By the early 1980s, Olson was tired of the 
reptile game. Around that time, a team of metal¬ 
lurgists at the Royal Institute of Technology in 
Stockholm released the first version of a com¬ 
puter program called Thermo-Calc. Based on 
computational tools originally developed in the 
1960s, the Swedish program calculated thermo¬ 
dynamic phase diagrams for crystalline solids 
such as metals and ceramics. It dawned on Olson 
that you could build on these tools in order to 
craft materials from the get-go, conforming them 
to performance parameters established before- 
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A male walrus. 


A hunting knife hardness-rated C60, 
made by the MAC Corporation in Seki, 
Japan; the quarter-inch dent comes 
from a Dragonslayer prototype. 


QuesTek's Beowulf blade, modeled 
after a medieval seax, features 
Ferrium C69 steel and an authentic 
slip-resistant oosic handle. 



A katana samurai sword, circa 1890. 



A desktop PC monitor plots displacement versus QuesTek's Ferrium C69 blade bears down on a Japanese hunting knife on the Sintech testing machine, 
force on the Sintech testing machine (right). 
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Bal. 27.8-28.2 2.9-3.1 5.0-5.2 


Nominal alloy composition of QuesTek's Ferrium C69 steel in weight percentages. 


Dragonslayer project materials include oosic, Ferrium C69, and 
meteorite iron -"sky metal" - from Nandan, China, circa 1500. 


A Furrer-forged blade, before and after. 


Blacksmith Richard Furrer forges a Ferrium C69 blade in Sturgeon Bay, Wisconsin. 


St. George and the Dragon , 
by Carlo Crivelli. 


Northwestern professor Greg Olson shows his students a 7th-century broadsword replica. 
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hand. You could enter into the spirit of design 
and become an architect of metals instead of a 
gambler rolling the dice on your latest alloy. In 
other words, you could use computers to trans¬ 
form the reptilian science of materials into the 
mammalian creation of value. With this vision in 
mind, Olson founded the Steel Research Group, 
an ambitious consortium that eventually drew 
in university, corporate, and government players. 

Olson studied during the tenure of Cyril Smith, 
the great MIT philosopher-metallurgist, who 
approached materials as intensely dynamic, 
complex systems whose properties - desirable 
and not - arise from the structures that form and 
interact across different scales. For the SRG, this 
meant developing thermodynamic computer 
models that could simulate these scales, from the 
relatively large world of 100 microns, where liquid 
metal forms solid crystals, down to the nanometer 
level, where the 3-nanometer carbide particles 
that give Ferrium C69 its Superman strength are 
born. Olson's team even applied computational 
quantum mechanical techniques developed at 
Northwestern in order to calculate and control the 
subatomic interactions between the tiny crystal 
grains that can embrittle metals. 

Orchestrating this dynamic dance was a job for 
a designer, not a Vulcan.Though Olson never had 
any formal design training, he drew inspiration 
from music composition. In high school, he wrote 
pieces for orchestra and jazz band, and during 
his time in Cambridge he sat in on advanced 
composition classes at the Berklee College of 

Metallurgy, in Olson’s 
hands, is dynamic, 
multilevel theoretical 
design. But his metals 
aren’t like concertos - 
they swing. 

Music across the river. One course focused on 
Duke Ellington; at the end of the semester, Olson 
composed "The Loch Ness Boogie," a piece based 
on Ellington's "Swamp Fire." 

"When you compose music, you are doing a 
dynamic, multilevel theoretical design," he says. 
"Of all forms of music, jazz is the most like 
materials." In other words, metals aren't like 
Vivaldi concertos, with their perfectly resolved 
patterns of harmony. Instead, good metals swing, 
embracing noise and mess along the way."The 
key to materials is the control of the imperfections 
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you need. And no form of music has as dense a 
defect density built into it as the structure of jazz." 

Jazzy or not, Olson's plans were pooh-poohed 
by most materials scientists, who believed that 
the dynamics of steel were too complex and 
nonlinear to design. But soon after Olson took 
the SRG from MIT to Northwestern, his research 
started to bear fruit. In 1989, he and a crew of 
undergraduates won an award from NASA for 
their computer-aided design of a stainless steel 
alloy for the bearings in the space shuttle's main 
engine turbopumps. (NASA has since defaulted 
to a more common, commercially available steel.) 
At the same time, Olson's group attracted the 
attention of the Newman-Haas racing team, whose 
members were intrigued by the possibility of 
high-quality gear steels that wouldn't strip in the 
course of a race. 

Inevitably, Olson started to look beyond the 
university."We started out with the question: 

Is design possible in steelmaking? When we found 
out the answer was yes, then the next question 
was: How would you get this out into the world?" 

The obvious way was to license the technology 
from the university and start a company. Olson 
hooked up with Charlie Kuehmann, a student 
who had worked with him on the NASA project. 

In 1996, they founded QuesTek as a design and 
consulting firm.They worked with the Howmet 
Corporation to craft alloys for turbine engine 
blades and helped USG develop computational 
approaches to better plaster. But their focus 
shifted gradually to selling their steels directly 
to manufacturers.Though they failed to entice 
VCs or form partnerships with existing specialized 
steel companies, they scraped together $1.5 
million through angel financing to help them 
crack this new market. 

QuesTek has yet to ship production quantities 
of its metals, and will have to move beyond 
computers to real-world trials if it is to succeed. 
"The proof of the pudding is in component 
testing," says George Krauss, professor emeritus 
at the Colorado School of Mines and a steel 
industry expert who greatly admires Olson's work 
with the SRG."You can't just take a computer and 
make a new steel and say this is going to work." 
Krauss also points out that great performance 
doesn't get you very far if production costs are 
too high.QuesTek's alloys are larded with pricey 
elements like cobalt and chromium, and most big 
steel consumers just don't want to hear about it. 

Nonetheless, Olson is confident that the high 
quality of QuesTek's cybersteels will ultimately get 
the company into aerospace, where the big bucks 
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are found. But in the meantime, the existing 
materials need to get to market. 

Inside QuesTek, Olson is the big-picture guy. 
He is the first to admit that he remains more of 
a professor than a businessman:"lf I were on my 
own, I'd blow it." Even when it comes to some¬ 
thing as prosaic as the possibility of Dragonslayer 
golf clubs, he's still thinking about the magic of 
materials."lf you go out on a golf course with 
a club whose face has the properties of our steel, 
there are good technical reasons for it to have 
a lot better spring. But how much more is the club 
worth if the metal is meteoric iron?" Olson points 
to a report in the August 25,2000, issue of Science 
that suggests that the isotopes of a meteorite will 
tell you whether it comes from outside the solar 
system - which means that you could be whack¬ 
ing your Strata Tour Professional to the green 
with a club whose business end hurtled to Earth 
from beyond Pluto. 

"That's powerful stuff,"says Olson."lf you knew 
you had that mysticism in your golf club, what 
would it be worth? I'd like to know." 

Most people, and certainly most scientists, think 
that medieval alchemists like Nicholas Flamel 
were deluded cranks obsessed with the goofy 
idea that you could transmute lead and other 
chemical elements into gold. But Olson thinks 
that's a misinterpretation.'The alchemists weren't 
protochemists," he says."They were materials 
scientists.They realized that the whole point was 
to transform raw matter into something of value." 
And value didn't come only from economy or 
technological improvements; it had to do with 
art, even mysticism."These guys were striving for 
a unification of the spiritual and material worlds." 

As an educator, Olson wants to do his part in 
re-unifying these worlds.To that end, he helped 
create the Engineering, Design, and Communica¬ 
tion course for incoming engineers. Involving 
English teachers and science profs, the course 
attempts to create a "techmanities" curriculum that 
brings C. P. Snow's famous two cultures - science 
and the humanities - together. "Today, I don’t think 
either liberal arts or a technical education has got 
what it takes," says Olson."The answer is somehow 
a fusion of the two, which I suppose is the new 
alchemy." Organized into teams and assigned real- 
world problems, budding engineers interact with 
clients, survey markets, and design Web sites. 

"It wasn't a normal class,"says Brennan 
O'Donnell, a spiky-haired blond who took the 
course a few years ago."We were only freshmen, 
and we were dealing with clients. It was very 







hands-on. A lot of people hated it.They came in 
book smart but didn't want to do real-world work." 

In 1998, Olson decided to come up with the 
ultimate techmanities design project, one that 
would fuse materials science with history, literature, 
and myth. He also wanted to do something nifty 
with the Ferrium C69 his company wanted to sell. 
"The sword runs deep for everybody," says Olson. 
By focusing on a Dragonslayer, Olson not only 
emphasized the mythology of the material, but 
could tiptoe around the ungodly amounts of 
carnage wreaked by these human meat cleavers. 
"There's a dark side of the sword, and we wanted 
to avoid that.That's why we put it in the context 
of man versus supernatural evil." 

And thus was born an academic project that, 
as one of Olson's earliest teams described it in its 
final paper, represented "a bizarre combination 
of science and science fiction." Megan Frary was 
on that team, one of about seven groups that 
have researched different aspects of the project 
over the last few years."Most classes are just 
problem sets," she says."This was different." 

While a squad of upperclassmen in Olson's 
materials design course researched the chemical 
composition of the blade, Frary's freshman team 
surveyed the sword market.They spoke to many 
collectors, but they didn't get much response from 
bladesmiths, a subculture of craftspeople who 
have reconstructed the almost dead art of hand¬ 
forging knives and swords.These folks sell a lot 
of weapons to members of medieval reenactment 
groups like the Society for Creative Anachronism, 
but most care too much about the historical 
accuracy of their art to make "fantasy swords" for 
D&D geeks who want replicas of their +2 Demon 
Banes. Most bladesmiths probably deleted the 
email from Frary's team the second they saw 
the word dragon. 

One bladesmith who eventually contacted 
Olson was Richard Furrer, a young, highly accom¬ 
plished blacksmith who works out of his garage in 
Sturgeon Bay, Wisconsin. Furrer picked up black- 
smithing as a hobby when he was a history of 
technology major at the University of Wisconsin- 
Madison. His first swords were Japanese katana 
blades, but these days he's drawn to the delicate 
patterning and elegant lines of Indian and Persian 
court swords. He is also one of only a handful of 
people on the planet who know how to make 
wootz steel - a strong ancient steel first created in 
crucibles in central India and later used in the leg¬ 
endary Damascus swords of the Saracen warriors. 

As a metallurgy buff and bladesmith, Furrer 
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was attracted to a project that married avant- 
garde steel with the ancient labor of the forge. 
"Smelting was high technology 2,000 years ago," 
he says."lt's an incredible technological leap 
to take a colored rock and make a functional 
piece of art from that. What intrigues me about 
Dragonslayer is that they're essentially doing the 
same thing, but starting with the materials of 
today. Developing C69 on computers is extremely 
cutting-edge - if you'll pardon the pun." 

Furrer's email arrived at a fortuitous moment: 
Olson needed the seax for the Materials Solution 
show, and Furrer had a slot open in his schedule. 

In short order, QuesTek sent him a 7-inch-long, 
3-inch-diameter, 7-pound cylinder of Ferrium C69 
with four holes bored through its length. Furrer 
sliced up this rather ungainly package and set to 
work. He bought the oosic piece from a fossil and 
mineral supplier for $100. A couple of weeks later, 
Furrer delivered Beowulf's blade. 

After the Materials Solutions show closed, 

Furrer trekked from Sturgeon Bay to Evanston to 
meet Olson in the flesh. A thickset 30-year-old 
with shoulder-length hair, a black beard, and 
a silver serpentine armband, Furrer looks even 
more like a blacksmith than Olson looks like an 
engineering prof. Shortly after walking into the 
QuesTek offices, Furrer handed Olson a gift: a 390- 
gram chunk of iron meteorite in a plastic baggie. 
(Similar material goes for about $50 a pound over 
the Net.) Furrer's sample came from the Nandan 
meteorite that fell in China around the end of the 
15th century, and it looked like an evil hunk of 
barbarian ordnance that had been corroding 
at the bottom of the sea for a thousand years. 
"That's some real nasty material/'said Furrer. 

When it comes time to make the actual 
Dragonslayer, similar chunks of space rock will 
have to be purified in order to furnish the iron 
for Ferrium C69. For this task, Olson has enticed 
Harvey Abramowitz,a metallurgist and a professor 
of mechanical engineering at Purdue University 
Calumet. Abramowitz will start by dissolving the 
meteorite in an aqueous electrolytic solution. Pure 
iron will precipitate out of the solution onto an 
electrode, leaving the impurities - like nickel, 
copper, and gallium - behind.The iron will then 
be sent to Allvac, a steel manufacturer in North 
Carolina; with carbon infused in the form of 
graphite powder, QuesTek's recipe will become 
Ferrium C69.Then 5 pounds or so will be sent to 
the Dragonslayer bladesmith. Olson hasn't yet 
decided who the lucky artisan will be, but he 
would like to maximize the mystique of the 
weapon by enlisting a well-known master, who 
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can earn as much as $7,000 per dagger. 

Furrer is interested, but he hasn't spent much 
time working with rich alloys like Ferrium C69. 

In fact, no one has.'Tve forged a lot of different 
steels and non-iron-based materials, but this stuff 
is unique." Bladesmiths steer by color: As the 
material heats up, it passes from dull red to 
brightening orange, and somewhere along the 
way it reaches the claylike consistency that allows 
them to hammer it to shape. In order to protect 
the metal's internal structure, Furrer had to bring 
C69 to a very high temperature, a bright orange 
verging on white. As soon as he started to pound 
the metal, the material hardened in the air, 
making it tougher to work. Still, the seax turned 
out fine. When Furrer tried to weld C69 with 
another steel to create a pattern-welded blade, 
however, he ran into trouble. For a good weld to 
hold, the atoms in the two materials must form 

Next up, Olson aims 
to make Ferrium C69 
using iron meteorite 
from the heavens. Part 
ot the quest is to cut 
the mythical samurai 
sword down to size. 

covalent bonds, but the chromium in the C69 
played hard to get. After 20 hours, stresses warped 
the edge of the welded blade beyond repair."lt 
died a horrible death," says Furrer."Rebar." 

Another expert who's intrigued is Kevin Cashen, 
a friend of Furrer and a master bladesmith from 
Michigan whose speciality is pattern-welded 
swords from the early Middle Ages."l like the idea 
of a nearly 2,000-year-old technology talking in 
the same room as computers," says Cashen. He 
especially likes the idea of slicing through a 
katana blade."There's a lot of hype in Western 
culture's fascination with Japanese swords," he 
says with slight exasperation."People will believe 
anything. So to make this Western sword out of a 
fancy alloy, and then cut a Japanese blade - it's 
like sweet justice." 

Though bladesmiths are knocking on Olson's 
door now, one gets the distinct sense that he wants 
to squeeze more juice out of the project before it's 
completed. He wants to bring more students into 
the design process, and to hook up with other 
university departments, even seminaries."ln a 
way, it will be disappointing when it ends," he 
admits/'l want the story to keep going." ■ ■ ■ 
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China Netcom Communications 
CEO Tian, opposite the Jiao Lo 
Temple in the Forbidden City. 




Edward Tian has a pipe dream for China 
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scatter as Edward Tian, accompanied by half a 
dozen eager, youthful, short-sleeved and open- 
collared engineers, walks along a narrow hutong, or alleyway, in Gao Pei 
Dian, a village an hour from Beijing in Hebei Province. Wearing a gray suit 
and polished dress shoes,Tian, the 37-year-old CEO of China Netcom 
Communications (CNC), seems out of place in such quiet surroundings. 
Leading the group between rows of crumbling brick houses until they 
reach a small shop, he ducks inside and walks past a woman weighing 
mounds of powdery medicines made of antler, mushroom, and bark. She 
lifts her head just long enough to give the entourage an unimpressed 
glance and returns to her work. 

The group follows Tian out the back door and into another alley leading 
to the unmarked doorway of a two-story building.They climb a flight of 
concrete stairs to a door. On the other side is the kind of nondescript room 
you might expect to see in an abandoned government building (which is 
exactly what this is). It's musty. Paint is peeling from the walls and 60-watt 
bulbs dangle from the ceiling. But appearances can be deceiving:This dingy 
room is ground zero of the next offensive in the Chinese Internet revolution. 

Tian's group is here to inspect the room's contents: racks of Cisco, 
Huawei,and Lucent components, including DWDM repeaters complete 
with flashing diodes and blinking digital readouts, all connected by 
snaking yellow cables. It's the newest node in what will be - at 20,000 
kilometers and 40-plus gigabytes per second - one of the longest and 
fastest high-bandwidth networks in the world. An ambitious project with 
numerous social as well as commercial implications, CNC's network 
promises to leapfrog China into the forefront of information technology. 
"Cities that never had phone service are being wired for broadband,"Tian 
says."We will basically wire the nation with fiber and bring limitless 
opportunity to the people." 

The first phase of the broadband network has been built and CNC has 
signed up a long list of corporate customers that includes Unisys, Master¬ 
card, China Mobile, ExxonMobil, and GE Medical. An army of 20,000 workers 
has dug 8,600 kilometers of trenches - a distance 1,400 kilometers longer 
than the Great Wall - and laid cables connecting all of China's 17 largest 
cities.There are 550 optical fiber distribution centers like the one in Gao 
Pei Dian, placed every 60 to 80 kilometers along the network to regener¬ 
ate the light waves. (Currently located in old government buildings, these 
centers will soon be moved into ultraclean, temperature-controlled struc¬ 
tures with redundant power supplies.) 

Besides wholesale bandwidth, CNC's offerings include webhosting, data 
centers, voice over IP, and other Internet and intranet services. In less than 
two months, the company has rolled out the depth and breadth of ser¬ 
vices that it has taken WorldCom and Sprint years to build. With even more 
on the way,"CNC could become the largest and one of the most influential 
companies in the world," says Jay Chang, an analyst covering Asia for 
Credit Suisse First Boston. 

But Tian won't stop there. He envisions his network giving birth to an 
economic boom in China unlike anything the country has ever seen - tens 
of thousands of startups, and services to modernize existing companies. He 
also foresees a social revolution that would result in radically improved 


Contributing editor David Sheff (davidsheff@home.com) profiled Marc 
Andreessen in Wired 8.08. He is at work on a book about the Net in China, 
and recently became a consultant to Chengwei Ventures, Bo Feng's VC 
company, which invests in and advises Chinese Internet startups. 


education and a whole new health care system, made possible by unprece¬ 
dented access to information. 

With his neatly cut black hair, and serene, deep-brown eyes,Tian stands 
with arms folded, examining a piece of transparent fiber about as thin as 
a fishing line."ls this G655 fiber?" he asks an engineer. Assured that it is, 
Tian turns toward me."One pair of these fibers can carry 40 gigabytes 
of data," he says. How much is that? "Enough to carry all of the conversa¬ 
tions on all of the AT&T lines at any single time in the United States," he 
answers - faster than the speed of WorldCom's UUNet network, state of 
the art in the US. 

All told, there are 96 pairs of these wires in place and the potential for 
several hundred more. (New fiber can be blown through the cables to meet 
demand.) That equals... Tian fills in the thought:" Limitless bandwidth. 
Imagine what limitless bandwidth can do for China."The thought of it is 
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A security guard stands outside 
one of CNC's 550 optical fiber 
distribution centers. 























sider the potential commercial Internet market in China to be the 250 or 
300 million people in the large cities who earn at least three times as 
much as most rural Chinese, but Tian says the network will help the peo¬ 
ple on the side of the road, too. In other words, the other billion. They may 
not be using email or ecommerce anytime soon, but ubiquitous band¬ 
width will affect their lives.Tian says CNC will wire clinics, schools, and 
libraries, and a new China will emerge."Since the broadband Internet can 
be picture- and voice-run, illiterate people can have access," he says."Every 
school will one day be on the network." 

In poor regions like Hebei, children often die because of inadequate med¬ 
ical training and resources.Tian envisions broadband Net access as a tool for 
teaching local doctors and connecting village clinics to medical centers in 
big cities. For more advanced consultations, specialists would be able to see 
patients and read their vital signs in real time."Today,"he says,"a child is 


enough to inspire an impromptu motivational speech."Think about band- 
width!"Tian says."Enlightenment can flow through the taps like water." 

The engineers seem moved. Afterward, one tells me,"Working with 
Mr.Tian, every day we feel as if we are writing China's history." 

Of course, getting to the point where enlightenment flows like tap water 
is nowhere near as easy as Tian lets on. Internet use in China is doubling 
every six months and there are 20 million Chinese with Net access, but this 
is a tiny fraction of the nation's population of 1.3 billion. Implementing a 
world-class Internet infrastructure in China also means growing the market 
in a volatile economy, and dealing with a government that has a love/hate 
relationship with the Net - not to mention with its citizens. 

But the obstacles don't faze Tian. As we're leaving the province of Hebei, 
we pass a gathering of bare-chested men sitting on boxes and smoking 
cigarettes on the side of the road. He points at them. Most observers con¬ 


Tian’s network - far longer than the Great Wall and 


growing - is one of the world’s fastest. Today’s target: 
300 million urban Chinese. Tomorrow, the other billion. 
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born with something as simple as a cleft palate and nothing is done - he 
becomes a ghost." In the future,Tian hopes his network will help makes 
sure that no longer happens. 


Edward 




Tian is known throughout China as the man who 
built the Internet. As a cofounder of Asialnfo, the 
country's first homegrown Internet infrastructure company,Tian helped 
build the backbone of many of the nation's commercial networks. After its 
IPO on Nasdaq last year, Asialnfo was valued at more than $1 billion - the 
first nongovernment Chinese company to reach that milestone. 

Not that Tian was around to celebrate the momentous event. Eleven 
months earlier, he baffled many of his friends and angered Asialnfo's 
board when he announced that he was leaving for a government-funded 
startup designed to compete with China Telecom, a 500,000-employee 
state-owned monopoly. It was as if Steve Jobs left Apple for a government- 
owned alternative to the post office. Only this was even more shocking: 
China's attitude toward the Net has been schizophrenic, at best. 

Ever since the public Internet was introduced to China in 1995, the 
nation's leaders have been in a quandary.The Net was essential to mod¬ 
ernization and globalization, but it was also a threat to control. As a result, 
Beijing has by turn encouraged and discouraged investments in Internet 
technology, and it has installed and then dismantled regulations designed 
to monitor users and block access to certain content and communication. 

But after a 1998 report written by Hou Ziqiang, a renowned physicist 


with the Chinese Academy of Science, Beijing seems to have realized that 
it can no longer halfheartedly support the Net. Widely respected for his 
work as a research fellow in the Institute of Acoustics at CAS, Hou studied 
the potential impact of Western IT companies - which would gain access 
to the Chinese market after China's admittance to the WTO - on home¬ 
grown technology. Would Chinese technology stand a chance? 

Hou argued that the country could be competitive only if it launched 
a new initiative to construct a next-generation Internet infrastructure on a 
par with the most sophisticated networks in the world. He also concluded 
that China Telecom, a slow-moving behemoth rooted in old-fashioned 
wire telecommunications, could never pull it off. Nor could the govern¬ 
ment's smaller telcos, China Unicom and Jitong, which were focused on 
wireless and Internet applications and rife with managers from the ranks 
of China Telecom. So Hou offered a bold prescription. The government 
should create a company modeled on the best Silicon Valley success stories 
- an independent, entrepreneurial entity charged with building a new 
network. Essentially, he suggested that China do what the US government 
did when it broke up Ma Bell to promote competition - but instead of 
relying on the private sector to provide the competitors, the government 
would create the competition itself. 

Beijing is often written off in the West as a single, intractable force. But 
Hou's boss, CAS vice chair Yan Yixun, found four influential supporters 
(who would become the company's board members): Sheng Guangzu, 
deputy governor of the Ministry of China Railway Communication; Zhang 



Chinese Academy of Science vice 
chair Yan Yixun (far left) and 
physicist Hou Ziqiang, whose 1998 
report overhauled China's Net policy 


“If somebody came along and said to you, ‘I want you 
to create China’s largest company - you’ll have all 
relevant government support,’ what would you say?” 




Haitao, vice governor of the State Administration of Radio, Film, and 
Television (SARFT); Yang Xiong, general manager of Shanghai Alliance 
Investment; and Jiang Mianheng,who represents the CAS Jiang is the 
US-educated son of Chinese president Jiang Zemin and the supervisor 
of the Shanghai municipal government's Information Technology Office. 
Jiang, who has a PhD in physics from Drexel University and founded a 
government-backed VC firm, is widely respected for his political and finan¬ 
cial support of China's most advanced technologies.The group champi¬ 
oned Hou's controversial idea and arranged a meeting in February 1999 
with Chinese premier Zhu Rongji. Hou acknowledged that the project 
would be controversial, but he ultimately convinced Zhu to support it. 

With Premier Zhu, CAS vice chair Yan, Jiang, and the other powerful 
government representatives behind it, the plan was approved over the 
objections of China Telecom's chiefs. But who could run the startup? Fol¬ 
lowing Hou's advice, the directors looked to the private sector. Another 
supporter, vice minister of railways Peng Peng, says it was a bold depar¬ 
ture for the government, but it was the only way to go."The traditional 
route - hiring a manager from inside another government organization - 
would have failed," he says."China's inevitable entry into the WTO required 
nothing less than new thinking." 

Both Yan and Jiang had known Tian from their dealings with Asialnfo, 
and they were sufficiently impressed to put him at the top of their list. 
Credit Suisse First Boston's Chang says Tian was an inspired choice."They 
looked to Tian because he has passion - for technology and for China - 
and charisma. He has an enormous ability to keep people focused on the 
task at hand. He also has a willingness to learn. But his background was 
not in telecommunications, so his learning curve would initially be steep." 

When Tian was offered the position in March 1999, he said no."Everything 
about it seemed ludicrous," he remembers. Asialnfo was preparing for its 
IPO. And the new company's ownership structure, which was hammered out 
in the high-level meetings in Beijing, seemed untenable. Four shareholders 
- the Ministry of Railways, the City of Shanghai, SARFT, and CAS - would 
each have a quarter interest in exchange for a $75 million investment. In 
addition, as a telco, the startup would be regulated by the Ministry of Infor¬ 
mation Industries, which not only oversees but also runs the company's 
biggest competitor, China Telecom.Translation: five demanding bosses 
whose interests could contradict and conflict with one another. 

Still,Tian agreed to meet with the directors and quickly realized that 
each shareholder had something to offer.The Ministry of Railways could 
provide the right-of-way along its rail system and handle the physical 
work of building a network. SARFT had access to China's 80 million cable 
TV subscribers, an impressive initial user base by anyone's standards.The 
City of Shanghai's Jiang was clearly influential, as well as a valuable tech¬ 
nical adviser. CAS could provide many of China's best scientists; it also 
had a powerful leader in Yan and a remarkable track record with Legend 
Computer Systems, a 1984 spin-off that has slowly wrested the leader¬ 
ship of the Chinese PC market from established foreign brands like 
Compaq and IBM. Legend now owns a 27.3 percent share of the 
Chinese computer market. 

Beyond the practical considerations, though, the potential of the project 
began to keep Tian up at night.This new company could transform China. 
Chang puts it this way:"lf somebody came along and said to you,'I want 
you to create what could become China's largest company; you'll have all 
the relevant government support, and you can in the process contribute 
immeasurably to the people of China,' what would you say?" 


TJ ^ __ J desire to transform China can be traced to his boyhood. 

Ill II SlBorn in 1963, he was a child of the Cultural Revolutions 
tumultuous and brutal era launched by Mao Zedong in 1966 as a consoli¬ 
dation of his power.The main targets were intellectuals, including teachers, 
party officials, and other privileged Chinese. Before the revolution, says 
Tian's mother, Liu Shu, her son had a "normal life, playing under his grand¬ 
mother's peach tree - free and joyful." After 1966, however, his childhood 
was characterized by a single, all-pervading force: hunger."Hunger for 
food. Hunger for information,"Tian says."lt's all I remember." 

In 1968, Liu Shu and Tian's father,Tian Yuzhao, both Russian-educated 
researchers and teachers, were sentenced to hard labor in reeducation 
camps and factories. Edward stayed with his grandparents in Shenyang, 
but in 1969 the family's home was taken over by the Red Guard, Mao's 
citizen militia, which housed dozens of people there. Edward and his 
grandparents were confined to a small back room. At one point, the family 
was forced to surrender its collection of world literature to a Red Guard 
bonfire held in the yard. Panicked and tearful, Edward tried to rip a book 
out of the hands of a Red Guard officer, who seized the book and 
knocked Edward down. 

The Cultural Revolution ended with Mao's death in 1976, and the sec¬ 
ond stage of Edward's life began. Deng Xiaoping "opened our eyes to the 
outside world," says Tian, referring to those years as the "wake up"period. 
"It was like seeing for the first time after living your life in darkness.The 
Chinese people, for the first time in my generation, dreamed." 

Deng not only ceased the purges of intellectuals but created a new 
political and social climate. Finally, there was news from beyond the coun¬ 
try's borders, and foreigners began to visit. Revitalized,Tian delved into his 
studies, and in 1980 he scored high enough on the nationwide college 
entrance examinations to gain admittance to the top local university, 
Liaoning. He majored in biology, and after graduation he entered the pres¬ 
tigious graduate school of the Chinese Academy of Science. While there, 
he married Jean Kong, whom he had met in a biology class at Liaoning. 
Soon after, a professor visiting from Texas Tech encouraged them to 
apply to school in the US; he left China in 1988 for Lubbock and followed 
Jean the next year. She worked on her master's degree in biology and 
Edward on his PhD. 

The following May, the two found themselves in front of their TV each 
night, watching the news in their apartment. A growing pro-democracy 
demonstration in Tiananmen Square, 1 million students strong, had caught 
the world's attention. On June 4, government tanks and troops fired on 
the crowd, massacring as many as a thousand people (the exact number 
still isn't known)."Nothing would ever feel quite the same after that,"Tian 
says. For months afterward, Edward and Jean tried to figure out what they 
should do."We thought and thought: How could we sacrifice to help the 
people of our country? It became the central purpose in our life," he says. 
He wondered whether to abandon his education."Pure science? I felt that 
a Chinese person did not have that luxury. I had to do something that 
would have an impact on China - but what?" 

They were biding their time and continuing their studies while they 
tried to make a decision; Jean worked at a Mongolian barbecue, Edward 
translated books (including Lee lacocca's autobiography) for his father-in- 
law's publishing company in China. He also did a lot of reading, gravitating 
toward material about Silicon Valley companies, and became inspired by 
the tale of Steve Jobs.Tian remembers,"He was the one who made me see 
a new way to change the world - entrepreneurism." 
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Tian (near right) inspects newly 
installed equipment; workers 

machines in the DWDM room 


Afte 


he emerged from 14 years of solitary confinement in a PRC 
jail in 1993, dissident Wei Jingshen said,"People long for 
change, but they despair of it, so they go into business/'Tian's turn to 
business had more to do with hope than despair. China, with a fifth of the 
world's population, was stuck in the past, while the rest of the world raced 
toward a new, undefined future. He saw that change depended on oppor¬ 
tunity, information, communication, a progressive educational system, and 
a strong economy."! became devoted to the notion that entrepreneurship 
could be an engine of a society's progress," he says. 

Still in the US, Tian audited management classes at Texas Tech and con¬ 
templated the type of company that would have the largest impact on 
Chinese society.Then he discovered the answer. In mid-1992, a friend who 
was a campaign worker for the first Clinton-Gore campaign dragged him 
to an event in Lubbock, where Al Gore made a speech that stirred him. 
Tian had used Bitnet at Texas Tech, but Gore was describing the Internet in 
a way he had never imagined: as an "information superhighway" that 
could transform a nation through communication, knowledge, and educa¬ 
tion - exactly what China needed. 

Tian finally knew what to do. He would return to China and work to 
connect the country to the information superhighway.This decision would 
lead to what Tian considers the third stage of modern China."We were 
starved for information when we grew up," he says."But because of this 
technology, China will soon be part of the open world and the children 
will become engines of change. We are at the new dawn - the stage of the 
information technology entrepreneur." 

Returning to China, though, would mean a huge personal sacrifice for 
Tian. Jean, whose childhood trauma was similar to Edward's, was adamant 


about raising their children - they had a daughter, Stephanie - in the 
West. He would have to leave them behind/'l missed our daughter's first 
steps, her first words," he says."Sometimes she gets angry at me for being 
away and she won't come to the telephone." Now, regular flights between 
the San Francisco Bay Area, where Jean and Stephanie live, and Beijing 
leave Tian with a constant case of jet lag, but he doesn't regret his deci¬ 
sion."There was no staying away. I returned to China to transform our 
country, and to give a voice to the Chinese people. China has struggled for 
two and a half centuries. My generation has that burden on our shoulders." 

In 1993, the Net in China was a small system used by several thousand 
academics. While he was still in the US,Tian and another Chinese student, 
James Ding, started an email discussion group and bulletin board for 
Chinese expatriates, computer scientists, and environmentalists. He and 
Ding, an engineer who worked on Internet technology at UCLA, then 
launched an early Internet Web center with a search engine designed for 
academic research. By year's end, they founded the first incarnation of 
Asialnfo with a news service called Asialnfo Daily News, which translated 
Chinese news stories for an American audience. 

Ding and Tian formed a consulting firm called Business Development 
International and opened an office in Beijing in 1994; they developed 
software for companies' information systems.Their first customer was the 
Shenzhen Stock Exchange. Next came Sprint International, an early West¬ 
ern presence in China that had been commissioned by China Telecom to 
build the nation's first commercial Internet. Sprint subcontracted with BDI, 
and the fledgling company completed the first phase of work on the back¬ 
bone for a commercial Internet that was to become ChinaNet, the nation's 
main ISP. In 1995, in preparation for the second phase - the wiring of 30 
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Chinese cities - Sprint decided it didn't need a subcontractor and cut BDI 
out of the deal.Tian, Ding, and a third partner decided to create a new 
company, Asialnfo, and compete for the contract, which they won. Asialnfo 
went on to complete ChinaNet and to become the primary player in 
China's fast-growing systems integration business.Then Tian got the 
offer from Beijing that he wasn't sure he could refuse. 

the government's vision of an IP- and fiber-based 
Chinese telco was exciting,Tian was cautious about 
the strings that might be attached.The negotiations were contentious, 
with the investors resisting some of his conditions. Many of Tian's 
demands challenged assumptions about Chinese bureaucracy: He asked 
for a hands-off policy - that is, he would be the commander and CEO, and 
his investors wouldn't second-guess his management decisions.Tian also 
wanted Western-style incentives for his employees - meaning shares of 
the company, a system rare in the Chinese private sector and unheard of 
in the public sector. As a sign of goodwill,Tian promised to give his own 
share to charity. 

Ultimately, the investors relented.Tian was given 1.5 percent of the 
company for employee stock options. (Since the CNC deal, Legend 
Computer has also offered its employees a stock-option plan.) Investors 
also agreed to give him autonomy - no second-guessing.Tian would have 
their support as well as the ability to introduce an IPO in the West (cur¬ 
rently planned for 2001 ).That the government agreed to Tian's demands is 
remarkable, says Duncan Clark, a Beijing-based analyst with Internet consul¬ 
tant firm BDA China."In China, there's not a long tradition of separation of 
shareholders from management," he says.'Too often a shareholder will 



want to show its power to other shareholders or to management, even 
hobbling or destroying a company in the process." 

In spite of the government's assurances,Tian still anguished over 
the decision. Most of his friends thought he was crazy even to consider 
the offer. Ding, his cofounding partner at Asialnfo, tried to dissuade him. 
"Working for the government, with its unwieldy bureaucracies, was dia¬ 
metrically opposed to everything we learned as entrepreneurs," Ding says. 

"You cannof!"Tian recalls Asialnfo board member Daniel Auterbach 
saying."Edward, you are ruining your reputation! The IPO is coming! It is 
professional suicide." 

Tian's parents, on the other hand, told him he should serve his country. 

A family friend, Feng Zhi Jun - a senator in the People's Congress, the vice 
chair of China's Democratic League (one of the country's sanctioned 
minority parties), and the father of Bo Feng, an early Asialnfo investor 
(see "He's Got Guanxi!" Wired 7.02, page 122) - was also in favor."This 
is an historic calling," said the elder Feng. 

Finally, in May 1999,Tian nervously decided to accept. Says CAS vice 
chair Yan,"Edward saw this as a chance to build technology that will help 
China catch up to and even surpass the West. He saw how it could change 
the entire country. And he saw how the WTO compelled us to build a com¬ 
petitive environment early so Chinese companies would be in a position 
to compete globally." 

After winning Tian over, though, some government representatives had 
second thoughts. One questioned whether he was too young and whether 
it was safe to have someone who had been educated outside China in 
such a powerful position. His patriotism questioned,Tian was furious: It 
was patriotism that drew him to the job in the first place. Feng Zhi Jun 
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assured Tian that these obstacles only demonstrated the importance 
of the calling. In addition to running the new company, he'd have to 
break down walls and change age-old paradigms that were hurting 
China's development. 

Tian was finally appointed to the job, and he set up shop in a single 
room in Beijing's Friendship Hotel."lt was pathetic,"he admits."The fax 
didn't work. The printer didn't link to the computer. There was hardly any 
staff.The government's initial funding was slow to come in and I had to 
borrow 2 million yuan ($240,000) from James." 

Ding, who had become the new CEO of Asialnfo, says,"When I saw the 
office, I said/Edward! What are you doing? You left Asialnfo for this?!'" 

Tian made good on the loan from Ding in July, when $75 million came 
in from the funding shareholders. He also secured a $600 million line of 
low-interest credit from the Chinese Construction Bank; in exchange, CNC 
would build the bank a state-of-the-art network. 

Next,Tian set about hiring a team. Recruiting was a challenge: Going to 
work for the Chinese government was considered an unenviable move at 
best. But Tian persisted and eventually landed many of China's best engi¬ 
neers, as well as Chinese executives from Motorola, Microsoft, and Intel in 
China and Europe. As a legendary figure in China, Tian himself was a sell¬ 
ing point. Elaine Wu, a manager in charge of investor relations, says,"He is 
one of the most important heroes." 

Tian promised that CNC's culture would be based on open communica¬ 
tion among everyone, regardless of their level. He wanted his employees 
to work together toward common goals, but encouraged them to find 
their own paths to accomplish these goals. He initiated weekly rallies, at 
which he always used the word "we," never "I." He also developed an 
extensive training program, dubbed CNC Academy.Tian says,"Our man 
agers all learn what we value here - to rule by trust, not fear." 

It was a departure from Chinese business as usual. An engineer who 
came aboard from China Telecom told me,"There we had no rousing 
speeches, no feedback from our managers, no reviews or rewards, and no 
sense of a mission. We had jobs, plain old jobs, like everyone in China. Here 
we have an undertaking that can change China." 

One early hire was Chareleson Zheng, who was convinced to leave his 
position as GM of Marconi, a British telco supplier, to become Tian's COO. 
"My friends thought I was crazy," he says."But I'm not working for the 
government. I'm working with Edward. Edward sold me on his bandwidth 
dream." Says Liu Chuan Zhi, the chair and CEO of Legend Computer,"He 
assembled a handful of software and hardware geniuses - the most 
impressive minds in their fields, after many people said he would fail." 

These days, CNC looks like a lot of US startups, complete with engineers 
working late hours, arsenals of Nerf guns, and an espresso bar. One of 
those present at one of the company's many midnight work sessions says 
that he didn't get a salary for his first six months because of the bureau¬ 
cratic approval process, which Tian had yet to smooth out. (It has since 
been taken care of.) "But you don't worry about the money when you are 
on a mission that is as critical as this one," he says. Within two months, 

Tian had hired 250 employees. Now there are about a thousand. 

The team immediately began developing key strategies.The raison 
d'etre: Build the network. Along with his top engineers,Tian set about 
designing, testing, and selecting technology from Lucent, Ericsson, Juniper, 
and others. He also negotiated for the laborers to dig the trenches and lay 
the fiber. A veritable army of construction workers, subcontracted through 
the Ministry of Railways, broke ground in February, digging and assembling 


the network - much of it along existing railway lines. 

While this ambitious project was under way, Tian set several teams to 
work on near-term revenue-generating ventures, including a telephone 
card that allows calls over an IP network - much cheaper than calling via 
China Telecom or other providers'wires. It generated $48 million in its first 
year. Other IP products included an Internet credit card, a caller-ID system 
for businesses, and a technology called IP-800 that connects business Web 
sites with an automatic telephone callback system. Visitors to the China 
Hotel Web site, for example, can immediately get calls back from the com¬ 
pany's reservation office to their computer's telephony system. Other 
teams worked to put companies online with myriad high-bandwidth 
enterprise solutions while others built and then began to lease servers at 
CNC's data centers. Ten of fifty centers are built. Now under construction: 
the massive, 500,000-square-foot Beijing Super Internet Center, complete 
with its own power plant. At the BSIC,some 100,000 servers will be housed 
on land that a year ago was a cornfield. Among the first to sign on was 
the Bank of China. 

But the main effort remained the fiber buildout."Fiber is like a road 
upon which everything else will go forward,"Tian says. Fifty days after the 
groundbreaking, the first 8,500 kilometers were in and connected. It went 
live in August. In only 10 months, CNC built a network comparable to the 
ones built in the US by Qwest and Sprint in two to three years.The results 
astounded skeptics. Says Peng,"People who were opposed to this project 
now see what one man with a vision can accomplish. It is waking up peo¬ 
ple throughout the Chinese government." 



the big cities, the network was connected to high-bandwidth rings 
hat link major buildings. CNC is in the process of wiring the enor¬ 
mous Oriental Plaza, a new office complex on Beijing's main thoroughfare, 
Xichanganji. At 8.5 million square feet, it's the largest business space in 
Asia. It's also a model for China's future development: Every office has a 
"smart desk" with a 100-Mbyte connection. On the first floor of the com¬ 
plex, CNC is working with Sony to create a showroom that will display the 
most futuristic Sony products linked to a high-bandwidth network. 

Network offerings already being sold include a wide range of high- 
bandwidth IP-based services with voice, 3-D imaging, fax, videoconferenc¬ 
ing, and data communications. Meanwhile, the network is being expanded 
to villages and ultimately to homes throughout China. With the help of 
SARFT, next year CNC will begin offering high-bandwidth access through 
service providers to the 80 million homes already wired with cable TV con¬ 
nections. CNC is also selling wholesale bandwidth to China Mobile and to 
ISPs. In the distant future,Tian plans to build a new broadband transconti¬ 
nental submarine cable that will connect CNC's system with similar net¬ 
works in North America and Japan. Meanwhile,Tian has set up a division 
to wire schools, libraries, and clinics in cities and remote villages. 

So far,Tian's relationship with his government investors has gone 
smoothly. But he has to keep a number of officials happy and make sure 
the government shareholders remain apprised of his activities."! view it as 
part of my job," he says. One of his first hires was Elaine Wu, liaison to the 
government shareholders, and he consults with them at frequent dinners 
and meetings."We have open and frank communication," he says. 

CNC is also making friends in the Chinese business community, thanks 
to the way it's cutting costs."Fiber built here costs a twentieth of what it 
costs in the US,"Tian says. CNC's is the cheapest bandwidth in the world. 
This has far-ranging implications, since bandwidth costs can easily eat up 




60 percent of fixed expenses for a Chinese ecommerce firm."With the 
network in place comes the environment for Internet companies to easily 
get started," he says."As we get more of our network up and running and 
we offer more services, we can offer inexpensive access. As a result, the 
Internet economy booms. It's a snowball. Everything gets cheaper." 

The number of individual Net users in China is small because of the 
high cost of going online. On average, Internet users in China spend 
34.8 percent of their salaries on fees that average 1,000 yuan ($120) a 
month. CNC's monthly fee is 100 yuan for unlimited access. In addition, 
Internet telephony will be 60 percent cheaper than current phone rates. 
Tian says,"Everything comes from high bandwidth at low cost. No one else 
will get the right-of-way to dig up the land to lay down the cable. We got 
that free from our shareholders. Who can compete with that?" 

And yet, things may not be so easy as Tian implies.Though it's difficult 
to imagine successful foreign competitors hurting CNC's main IT business 
in the foreseeable future, the company could face a challenge in China 
Telecom's nearly inexhaustible resources. If nothing else, China Telecom 
could make Tian's job difficult, thanks to the controls the telco has on 
rights of way in some provinces and wherever CNC's network needs to 
interconnect with existing China Telecom networks. On the other hand, 
as BDA analyst Clark says,"China Telecom doesn't have much goodwill 
with customers, to put it mildly. And I don't think China will allow the 
interference; I don't think it would risk hobbling an entire industry to 
protect a vested interest." 

China Unicom is another threat; it has a great deal of capital after last 
year's IPO.Though Unicom is focused primarily on the wireless business, it 
is entering some areas that CNC has targeted. Another telco, Jitong, is also 
a competitor, but only in small segments of CNC's long-term business. 

There are smaller competitors in China, including data center companies 
iAdvantage, PCCW, and CITIC, and a raft of niche players. And foreign 
competition will begin to flock in post-WTO: Look for Global Crossing, 


WorldCom, Exodus, AT&T, Qwest, NTT, and Vodafone, to name a few. How¬ 
ever, says Credit Suisse First Boston's Chang,"by the time these players 
can enter the market with any significant strength, CNC will already have 
most of the important customers locked up, will have built a service orga¬ 
nization into one that would be difficult to displace, and will have built 
the lowest-cost network in China with upgradable conduits - something 
that none of the international players have access to. It's why I'm so 
bullish on CNC." 

CNC's biggest worry, though, is daunting: China itself.The fact that the 
government has waffled so dramatically on its Internet policies over the 
years makes it a dangerous, chaotic force. Clearly, those with an interest in 
maintaining the status quo do not share Tian's enthusiasm about a social 
revolution. As recently as November, new regulations were announced 
that restrict foreign news on portals such as Sina.com and Yahoo! China. 
Two sides of the Net-as-revolution debate are clearly emerging."This is a 
horse race between encouraging information technologies and resisting 
them by people who want to control information," says Orville Schell, the 
dean of the Graduate School of Journalism at UC Berkeley and a longtime 
observer of China."No one knows which horse will win." 

James Mulvenon, who has been researching the Internet in China for 
the Rand Corporation, agrees."Sure, the optimistic scenario says that the 
Internet's alternate channels of information begin to pluralize China. But 
the state can also use this technology for surveillance and to increase - 
not decrease - its control of its citizens," he says."The young, urban wired 
in China think the world has changed, but just when they get too giddy, 
they could get squashed. Fundamentally, China is being altered by the 
information revolution. But we have to be careful to manage expectations." 

Such talk doesn't worry Tian. As far as he's concerned, there's no sign 
that Beijing will withdraw support."We're working together with the same 
goal," he says."We are building our nation so that the people of China will 
have opportunities they never had before and our nation will thrive." 
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A Chinese expression, qihu manxia, translates, “Once you 
get on the back of a tiger it’s hard to get off.” Beijing’s 
next-gen Net may have set an irreversible course. 




The CNC-wired Oriental Plaza 
business complex: 100 Mbytes per desk. 





















































































Indeed, by building a state-of-the-art Internet, Beijing may have set an 
irreversible course."There's a Chinese expression, qihu manxia," says Schell. 
"It means,'Once you get on the back of a tiger it's hard to get off/" 

has moved CNC twice since he set up shop in that single hotel 

Id II room.Now it's housed in a gleaming silver building,and his 
spartan corner office is decorated with photos of Jean, Stephanie, and the 
new baby, Frances, in small silver frames.There's a workstation on a rose¬ 
wood desk from which he can see the Beijing financial district. 

Early one morning, after the trip to Hebei,Tian is hard at work in his 
office. First he meets with representatives of some of the shareholder 
ministries, and then he's on the phone, checking in with the managers who 
oversee the building of CNC control centers, network hubs, and the laying 
of fiber in China's far-off outposts. From there, he goes to his email, planning 
a road show to the US that he hopes will attract a significant round of 
private funding. (It would turn out even better than he hoped: In October, 
the company announced $300 million in funding from a group of 
investors, including Michael Dell, Rupert Murdoch, and Goldman Sachs. 

The deal placed CNC's value at $2 billion in a single year - twice the mile¬ 
stone Tian reached at Asialnfo.) 

But all that was still to come. Right now, the most important thought in 
Tian's head is that it's late morning - bedtime for his children in California. 
He places a call to Jean, who tells him that the baby is asleep and then 
passes the phone to his 5-year-old daughter, Stephanie, who has much 
to say about her birthday party at the Discovery Museum in Sausalito. 

After Tian hangs up, an assistant reminds him of a meeting in a corner 
conference room and he rushes in to greet representatives of Sina.com, 
China's largest Internet portal; among them is the company's founder and 
CEO, Wang Zhidong. Over the course of a month,Tian and Wang have 
ironed out an agreement that lead to CNC's hosting of Sina's exclusive 
coverage of the summer Olympic Games. In addition, Sina.com became 
the major online distributor of CNC's IP phone card and telephony service. 
After PowerPoint presentations about the partnership, the two Chinese IT 
stars shake hands and Tian returns to his office. 

Several meetings later,Tian and I leave the CNC office and jump into 
the backseat of a car. We're heading to a restaurant behind a wall of bam¬ 
boo, across the moat from the Forbidden Palace in old Beijing.The car 
flies past Tiananmen Square, where tourists follow guides, children play 
tag, vendors sell fruit ices, and newlyweds pose for photographs as an 
orange dusk settles on Beijing. 

Driving past Tiananmen, or Heaven's Gate, with its enormous, three- 
story-high portrait of Chairman Mao, Edward has a rare wistful moment, 
reflecting on the call to Jean. He admits that the distance from his family 
remains the toughest part of his life - tougher than building CNC at this 
inhuman pace, tougher than negotiating the buildout of the network 
throughout the developed and undeveloped corners of China, tougher 
than managing his government partners - tougher even than starting 
over from scratch. In this solemn mood, he reveals a secret, personal 
motivation for his ultimate decision to accept the CNC job in spite of all 
the reasons not to."Using videoconferencing with high-definition, large- 
screen monitors in Beijing and Marin, I could be in Stephanie's room in 
the evening when she goes to sleep," he says."When the network is in 
place, I can be where I am compelled to be - here, in China - but simul¬ 
taneously I can be in Stephanie's bedroom.Then, each evening, I can 
read to her until she falls asleep." ■ ■ ■ 
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Forget pixel-perfect computer animatioo. I/Uaking Life, built 
with Flat Black Films’ rotoscopiog software and directed 
by Richard Linklater, turns reel life into the ultimate trip. 
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REAL WORLD 


By Richard 
Baimbridge 


I t's mid-afternoon in Austin,Texas, and Tommy Pallotta, half of the 
two-man Flat Black Films, has been hunched in front of a Mac since 
2 am, watching his 90-minute movie,frame by animated frame. It's a 
mind-numbing process, this last-minute editing work on the rough cut, 
but for Pallotta and film partner Bob Sabiston, there's history to make. 

Not to mention a 24-hour deadline to get the film to Sundance. 

The object of their devotion, Waking Life, written and directed by indie icon 
Richard Linklater (Slacker, Dazed and Confused ), is considered the first inde¬ 
pendent computer-animated feature film ever made in America - an abstract, 
psychedelic, digital video improv that takes the Disney/Pixar formula and 


turns it on its perfectly coiffed head. Sabiston and Pallotta, collaborators for 
three years, have always had that goal in mind, but the major-league debut 
of Waking Life at the Sundance Film Festival in late January gives them their 
biggest, most esteemed forum yet: a showcase for an animation style that 
is unprecedentedly artful.They use computers to paint reality, not mimic it. 

In that sense alone, Waking Life, made with the help of Sabiston's home¬ 
grown software, swims against the photo-realistic tide - the masses of ani¬ 
mators striving for perfectly rendered blades of grass or strands of hair. But 
it goes further. Sabiston's as-yet-unnamed creation - nicknamed "RotoShop" 
by some Waking Life artists - is so simple that even neophytes can quickly 
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j tyaking Li fed irector 
Richard Linkiater 
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Black Films'Bob 
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master an otherwise daunting process known as interpolated rotoscoping, 
in which animators trace over live-action DV footage.The roto-code makes 
animated filmmaking more affordable, too - Sabiston is considering plans to 
share, or sell, his ware at www.flatblackfilms.com - since it runs on relatively 
cheap G4s. (By comparison, Pixar this year bought 250 Silicon Graphics 
workstations, which typically run up to $30,000 a pop - think Toy Story 3.) 
The invention, in other words, could do for digital animation what handheld 
DV cameras have done for filmmaking - make it accessible to the indie 
masses, who, in turn, could redefine the genre. 

Waking Life is quintessential Sabiston-Pallotta: hard reality with a trippy, 
pop art twist. Watching some of Flat Black's earlier work is not unlike trying to 
hold a conversation with someone who's just morphed from Mr. Potato Head 


into Jesus. In one short film, two coeds demonstrate a kissing technique on 
each other; their lips form a welding arc of color. In another, a man, depicted 
as an armless teddy bear, describes his obsession with self-destruction. 

In Waking Life, the most linear Sabiston-Pallotta film to date, Wiley Wiggins 
- the skinny, rubber-faced kid brother in Linklater's Dazed and Confused - 
serves as a kind of floating human consciousness that consorts with street 
gurus and other entities, including an autistic teenager who talks like an alien 
(and eventually turns into one and beams into space).The series of seemingly 
random vignettes follows Wiggins on a dreamlike journey in which shape- 


Richard Baimbridge is a Brooklyn-based freelance writer, and a contributing 
editor at Independent Film & Video Monthly. 
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shifting characters talk about life and death. Essence is revealed not in the 
ways that characters remain constant, but in the ways they constantly change. 

Linklater, though a newcomer to animation, is of course no stranger to 
the Sundance scene. He first appeared at the festival 10 years ago with his 
ultralow-budget paean to aimlessness, Slacker, which led to bigger-budget 
fare like Dazed, Before Sunrise, subilrbia, and his latest, The Newton Boys. 
Characters in his movies are often touched by anarchy; with Waking Life, 
so was the filmmaking process. 

The feature entailed shooting an entire movie's worth of footage on hand¬ 
held digicams, with a cast that includes Wiggins, Ethan Hawke, Julie Delpy, 
Adam Goldberg, and Timothy "Speed" Levitch, the flamboyant star of Bennett 
Miller's groundbreaking 1998 DV film, The Cruise. After the edited footage 


was loaded onto G4s, a team of Austin artists began the nearly yearlong 
process of turning video into animation. 

Each actor was drawn, or "interpreted," by a different artist, intentionally 
lending every character a distinctive style - the antithesis of what goes on at 
animation houses like Disney, where the goal is seamless cohesion. Sabiston's 
roto-ware, used with Wacom pens and tablets, enables artists to paint over 
DV footage in ways similar to putting brush strokes on paper or canvas.The 
result - an eerily precise replication of human expressions and movement - 
is accelerated by the software's interpolation function, which frees animators 
from having to hand-draw each line in every frame. Instead, the computer 
connects fluid lines and brush strokes across a wide range of frames. 

Sabiston, who has a graduate degree in computer graphics research 
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from the MIT Media Lab, says he wrote the software because he couldn't 
find anything off the shelf.Though his invention saves time, it still requires 
the tedium that is animation's hallmark. It took up to 250 hours to make one 
minute in Waking Life. The process is not for the faint of heart. 

Even so, Sabiston and Pallotta had no trouble rounding up a rogue ani¬ 
mation crew. In true Austin-indie style, the partners posted flyers in coffee 
shops and art supply stores, and recruited at University of Texas student art 
shows. Some of their hires were painters who had no experience with 
computers, much less computer animation or rotoscoping. 

Invented in 1915 by animator Max Fleisher, rotoscoping originally 
involved projecting live-action film onto an animation table and tracing 


the images.The technique's feature debut came with Walt Disney's 1937 
Snow White and the Seven Dwarfs, its heroine's graceful movements the 
contribution of high school student Marjorie Belcher. Rotoscoping is still 
used for live-action special effects by companies like Industrial Light & 
Magic to, for example, create the illusion of people being blown up in 
explosions. It appeared in music videos like a-ha's 1985 Take On Me and the 
Beastie Boys' 1989 Shadrach. Rotoscoping was also used in films like Ralph 
Bakshi's 1978 The Lord of the Rings - but its broader applications have 
largely disappeared. 

Rotoscoping's return - in animated shorts lik e Avenue Amy, by Joan Raspo 
and Amy Sohn - can largely be credited to Sabiston and Pallotta. Spend any 
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time on the computer-animated short-film circuit - say, at Resfest, a touring 
digital festival, or Conduit in Austin, which Pallotta cofounded - and you'll 
soon know Flat Black's titles: Roadhead (14 minutes of interviews with odd¬ 
ball characters encountered on a New York-to-Austin road trip), Snack and 
Drink (in which Ryan, the autistic teenager/actor who also appears in Waking 
Life; goes to 7-Eleven to buy a Double Gulp and some Nerds), and Figures 
of Speech (PBS fillers, featuring a reformed deadbeat dad turned actor, a 
chain smoker reminiscing about a hurricane, and many others). 

Waking Life , backed by the Independent Film Channel and Thousand 
Words, an independent production and finance company, is distinctly 
Linklater-esque. Its loose, Slacker-sty\e dialog drifts without explanation 


from French post-structuralist Michel Foucault to conspiracy theories. 

In one segment, two men having a staring contest vaporize into clouds. 

Linklater says the basic idea behind the film came to him 10 years ago. 
But it wasn't until he saw Sabiston and Pallotta's work that everything jelled. 
"I'm not really a fan of animation,"he says."When I saw Bob's software and 
what it was able to do, I was convinced. I thought it would be an interesting 
marriage with what I had in mind, which was basically a movie about ideas 
- something very heady, on a plane that's not necessarily the real world." 

On the other hand, says Pallotta, the real world is heady, so why shouldn't 
people draw it that way? "Ultimately," he says,"I think that ends up being 
more realistic."* ■ ■ 
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Red Alert 2 

Terapin CD Video Recorder 

Till FilL’l : MORE FUN 

THE GIST: A SLICK SYSTEM FOR PUTTING UIDS AND TU ON DISC 

THAN MCCARTHYISM 

$599 

$40 

At first glance, the Terapin CD Video Recorder looks like an organo-tech prop 


Playfully set in a 1950s 
red-scare America, this C&C 
strategy game has Soviet 
troops wielding sci-fi imple¬ 
ments of war in an attempt to 
invade the US.The Russians 
tote portable Tesla coils to 
throw lightning and drop 
bombs on the Statue of 
Liberty from Hindenberg-like 
airships.To fight back, US 
forces disguise tanks with 
holographs, control local 
weather, and even remove 
buildings from the time- 
space continuum, thanks to 
parallel-universe military 
scientist Albert Einstein. 

It's not all doom and gloom, 
however; Red Alert 2 is more 
darkly comedic than horrific 
- you get to corrupt Soviet 
generals with Western ideas, 
and the story-driving video 
clips between battles are 
decidedly tongue-in-cheek. 
Still, this is old-school strat¬ 
egy buffed to an officer's 
shine. - Chris Hudak 
Westwood Studios: 
www. westwood. com. 


from a David Cronenberg movie. But under the colorful, bulbous shell lies a 
bionic CD burner. Both audio and video can be digitally recorded onto regular 
CD-R and CD-RWs and played back on many DVD players - a consumer- 
electronics first. 

I bypassed audio recording (nothing new there) and dived straight into the 
uncharted waters of digital video recording at home.The inputs and outputs 
cover the full range - digital coaxial audio, optical audio, S-video, and analog 
RCA plugs - and with assistance from its exceptionally readable manual, setup 
took less than five minutes. After digging up some dusty Hi-8 home movies, 

I started making a digital archive. Recording was a matter of pressing a few 
buttons. When there's a pause in the input for more than three seconds, a 
new track automatically is created to help you search for a particular program 
later.The novelty may wear thin, but I've been dubbing old VHS tapes and 
recording TV shows like a madman - you can pack 74 minutes of video onto 
a $2 rewriteable disc, and it plays on any computer with a CD drive. It felt just 
like when I got my first VCR. Fortunately, erasing a CD-RW is even easier than 
recording one. 

Be forewarned: The video is MPEG1, so quality is slightly sketchy. If you've 
ever watched a Hong Kong VCD or expanded a hi-res QuickTime movie to full 
screen, you know what to expect: images that are a little blocky and pixilated 
but no worse than videotape. Another shortcoming is that CD-Rs don't work 
with all DVD players. My Sony wouldn't read them, but my friend's Philips did. 

As I was trying out different ways to integrate the recorder into my home 
theater system, I stumbled upon an undocumented feature:The unit can 
record DVDs because it apparently lacks the Macrovision copy protection that 
prevents copying DVDs to VHS. It's unlikely anyone would want a relatively 
poor digital copy of a DVD, but they can be made. 

TheTerapin box can't compete with DVD recorders in terms of video quality 
and features. But at this price, who's complaining? While I wait for DVD units to 
drop below $2,500, I'll keep building my Futurama digital library.- ScottTaves 
Terapin: (888) 654 0645, www.goterapin.com. 
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The Handbook of 
Online Marketing 
Research 


RAUV DATA AIN’T 
SEXY, BUT IT’S ESSENTIAL 

$39.95 


Many Web companies I've 
known have changed their 
direction overnight based on 
focus groups. However, as 
Joshua Grossnickle and Oliver 
Raskin point out, you should 
always use quantitative data 
to confirm business decisions. 

The authors are pioneers 
in Web marketing research. 
They've worked with 
E! Online, CNET, and other 
startups that have become 
big players, and their book 
recounts lessons they've 
learned along the way. For 
my money, the section on 
secondary research is the 
most useful. Packed with the 
URLs of tough-to-find sites, 
it'll lead you to the latest 
demographic data and Net 
statistics - key ingredients in 
moving your venture toward 
new customers. 

- Alexandra Donahue 
McGraw-Hill: [800) 352 
3566, www.mcgraw-hill.com. 


Groove 


Sony Cyber-shot DSC-P1 


INTUITIVE APP LETS TEAMS COLLABORATE WITHOUT MISSING A BEAT 

THE GIST WATERTIGHT MINICAM 

FREE 

HOLDS MEGASHOTS 

What's compelling about the reggae song "Luv Me, Luv Me" from How Stella Got 



Her Groove Back is its addictive beat. It does just what a good groove should 
do: break down people's inhibitions so they can express themselves. I don't 
know if Lotus Notes pioneer Ray Ozzie is a reggae fan, but his latest software 
riff, Groove, should lead to some great jam sessions. 

Most "collaborative" apps I've tried are a drain because they impose logic- 
based procedures onto what should be an intuitive experience. But the 
preview version of Groove is a kick: You download it for free at www.groove.net, 
sans IT help, and you get a virtual space in which to share ideas, comments, 
photos, drawings, tools, files, and other components. Idiot-proof voice commu¬ 
nication means you're not typing constantly, and shared sketch capabilities put 
everyone on the same drawing board. 

I tried it out with several coworkers, getting them to operate in a typical 
collaborative situation - a virtual project room, complete with shared files, task 
list, outline, and calendar. We prompted one another with voice commands, 
and when I scrawled,"Can you see this?"on the drawing pad, a collaborator in 
another city immediately scribbled back,"Yes!" 

Groove is great for small and spontaneous project collaborations where users 
don't care to spend the time or money on a heavy-duty platform. And since it 
runs peer-to-peer rather than client-server, no one has to administrate.The 
company behind the tool, Groove Networks, hopes it will become as widely 
used as a browser, supporting the ad hoc, organic process of innovation. After 
distributing the basic version gratis, it plans to sell add-ons and enterprise 
installations. 

As promising as Groove looks, it needs some minor improvements.The Start 
screen looks smart but can be confusing - what's the difference between a 
Discussion and a Conversation, and why do both appear outside a Project? 

The voice communication feature is killer, but hearing your boss's baritone 
jump out of your computer without warning might prove unnerving; the current 
interface doesn't clearly show your logon/logoff status. My group of users also 
had trouble understanding how or where their work was saved, and worried 
about security. If Groove can address these points and stick to its vision, it 
should have no trouble filling its dance card. - Christopher Ireland 
Groove Networks: +1 (978) 720 2000, www.groovenetworks.com. 


Hawaii's Garden Isle is so dreamily verdant, so tropi¬ 
cally steamy, so just plain wet that any instrument 
boasting precision photographic capability must also 
be completely waterproof. Enter the Sony Cyber-shot 
DSC-P1, which shines when it pours. With its optional 
Marine Pack ($250), the camera still weighs less than 
a snorkeling mask, and can go as deep as 98 feet. 
Zoom and other picture controls remain accessible 
through the watertight casing, so I could float, 
suspended in artistic contemplation, while silently 
tracking ocean mysteries. 

Without the casing, the Cyber-shot sits lightly in 
the hand, no bigger than half a tuna sandwich. It's 
got 3.3 megapixels and an 8-Mbyte Memory Stick 

- enough storage to hold a dozen pictures on full 
resolution or more than 100 in email-friendly format. 
When I was on land and wanted to catch my honey 
doing the hula, I found I could string up to 10 images 
into a single ClipMotion GIF-animated file. 

All in all, the Cyber-shot is an example of best- 
quality engineering that's very simple to use. Its 
only real shortcomings are price and the universally 
sad reality of the tourist experience: When I saw my 
fish pix on my PC at home, with the water a touch 
murky and half the yellow angels darting out of 
the frame, I kind of wished I'd bought the postcards. 

- Martha Baer 

Sony: (888) 449 7669, www.sony.com/di. 
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SERVICE 


HARDWARE 


The Nomad service offers a 
clever workaround to getting 
email remotely, but it's prob¬ 
ably not ready to handle the 
full brunt of your traffic. When 
a note arrives in your inbox, 
the system sends notification 
to your text-message-enabled 
cell phone.You see who sent 
the message, along with a 
number to call if you want the 
email read to you by a text- 
to-speech generator. 

Then, you can fire off a 
quick canned reply - "thanks" 
or "call me"- or record a voice 
message. Nomad posts your 
spoken responses to a tempo¬ 
rary Web page and emails the 
URL to the recipient. 

A couple of drawbacks:The 
voice messages aren't easy 
to hear in a noisy office, and 
your contacts might not like 
receiving voice files when 
they're expecting text. 
Nomad's real value lies in 
its ability to filter notes by 
sender - good for a short list 
of associates, or when you're 
waiting on that invitation to 
a friends-and-family stock 
buy.- Dave Johnson 

Xypoint: (800) 723 3999, 
www. webwirelessnow. com. 


WIRED FEBRUARY 2001 


A README 


ON THE BOOKSHELVES 
OF THE DIGERATI 




Xypoint Nomad 

Schock 40 with CBTF 

SCREEN EMAIL- 

CLASSIC RACING BOAT CARRIES NEW SECRET WEAPON 

ON YOUR CELL 

$195,550 

$29.95-39.95 PER MONTH 

For the past decade, boat designers have expended the most energy on solving 



the tricky problem of ballast, or putting weight in the right place so a craft 
sails flatter, and therefore faster.The latest innovation in ballast design is the 
canting ballast twin foil, hatched by America's Cup design team Dyna Yachts and 
renowned sailor Peter Isler.CBTF is an 1,800-pound lead bulb that hangs below 
the hull like a pendulum and swings back and forth to offset the tipping action 
caused by high winds and excessive speeds. 

The first production boat to come equipped with CBTF is the Schock 40, an 
ultralight 40-foot racing yacht that's been winning regattas up and down the 
West Coast for years. With CBTF, the Schock is an entirely different boat, able to 
compete with 50-,60-,and 70-footers - a racing first. When the wind picks up, 
and other boats are scrambling to get 10 heavy guys up on the rail, a Schock 
captain just pushes a few buttons: A hydraulic arm shifts the bulb from one side 
to the other, flattening out the boat and letting her fly. 

The armature that holds the bulb can't be canted more than 55 degrees, which 
means that if there's a freakish occurrence, like a rogue wave, an unpredictable 
gust, or a twitch on the part of the helmsman, the boat won't flip over and turtle 
- a real issue as sailboats get lighter and faster.The ballast system helps stabilize 
the boat once it goes critical, with what naval architects call the powerfuTrighting 
moment." Instead of flopping over, it rides on its side like a lopsided egg - funny¬ 
looking, but dry and still moving. 

Technically, the bulb and the armature that holds it don't constitute a keel 
because they don't provide lift, that crucial ability to climb in the water. So the 
Schock 40 comes equipped with dual, deep-draft foils, or rudders that turn in 
sync, kind of like all-wheel steering in a car. 

On upwind legs, when the boat wants to slide to leeward, the rudders give a 
collective lift to windward of up to 3 degrees, which doesn't seem like much until 
you consider the flattening effect of the ballast and realize that you're screaming 
around the last marker heading for the line while the 10 gorillas on the gunwale 
of the 70-footer next to you are wide-eyed and confused at the undermanned 
technoboat rocketing past them.Then it seems like quite a bit. - Paul Bennett 
W. D. Schock: +1 (909) 277 3377, www.wdschock.com. 


Earth, by David Brin 

"In Earth, land and water are expensive, but gadgets are 
cheap, and everyone wears goggles that record their experi¬ 
ences. A teen gang member has a series of heart-to-hearts 
with an old man, and when the man dies, all of his experi¬ 
ences are automatically published.The kid is so ashamed at 
what their talks reveal that he kills himself.This is the future. 
Privacy and secrets will be scarce. Even today, you can put 
up a page that outs someone who's gay, for example. And 
people might find it through Google, so what are our 
responsibilities there?" 



Alexander Rose 
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Darwin's Radio, by Greg Bear 
"It's science fiction, but the story hypothesizes why we never 
find intermediate steps in the fossil record. When a species 
is under stress, its 'junk code' DNA wakes up and tries out 
mutations.This starts happening with humans - especially 
in the third world, where the mass media spread misery by 
showing first-world luxuries. As a result, there's a worldwide 
epidemic of stillbirths, and a new kind of Homo sapiens 
emerges. I have a friend who works at the biotech company 
Chiron who says that Bear's biology is sound, and as a person 
working on a project with a 10,000-year perspective, I appre¬ 
ciate the long view." 

- Paul Spinrad 
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A MUSIC 


Ladytron 


Jimmy Smith 



Rodney Crowell 

The Houston Kid 

(SUGAR HILL) 


Tortoise 

Standards 

(THRILL JOCKEY) 


Shannon McNally 

Shannon McNally 

(CAPITOL) 

With her raspy voice, bold 
lyrical musings,and oh-so-sexy 
inflections, Shannon McNally 
not only brings home the 
bacon, but fries it up in a pan. 
The New York singer-song¬ 
writer is as capable as she is 
beautiful. Songs like "HI Always 
Be Around" and "Now That I 
Know" show country-blues 
influences, while elements 
of pop and a touch of jazz 
inform the heartfelt messages. 
- Clare Kleinedler 


604 (emperor nortowj 

Ladytron proves that imitation, not necessity, 
is the mother of invention. On its debut LP, the 
band anchors "Discotrax" with the spirit of 
Giorgio Morodor's hit "Midnight Express,"and 
owes its robo-speak on "He Took Her to a Movie" 
to KraftwerkV'The Model."Throughout, the 
quartet adds catchy hooks, space-age effects, 
and layered harmonies to the mix.The banal 
lyrics lack depth, but they're charged with 
sensuality when Bulgarian chanteuse Mira 
Aroyo gets hold of the mike. Sure, it's mindless 
repackaged pop, but Ladytron's"PlayGirl" is 
still a wonderful song to mope to. 

- Adrienne Day 


Dot Com Blues (verve) 

The '50s jazz organ sound is back, pounded 
into hardcore blues by the original master of 
the Hammond B3.Those who have unfairly 
written off Smith's dozens of instrumental 
offerings,take note: On DotCom Blues he high¬ 
lights the vocals, bringing in the familiar utter¬ 
ances of guest soulsters Etta James, Keb'Mo'Taj 
Mahal, Dr. John, and B. B. King. Smith's slippery 
solo behind King's trademark holler on "Three 
O'clock Blues" produces an especially sublime 
coupling to mutual advantage; it's bound to 
send a truckload of B. B. devotees scrambling 
for Jimmy's equally compelling backlist. 

- Dave McElfresh 


Joi 

We Are Three 

(REAL WORLD) 

One of the most dynamic 
worldbeat releases of the year, 
We Are Three is a brilliant 
synthesis of state-of-the-art 
electronics and traditional 
Bengali rhythms and instru¬ 
mentation.The late Haroon 
Shamsherand his brother 
Farookfuse dance funk and 
dub reggae with ethereal 
vocals/'Don't Cha Know That" 
and "Tacadin"stand on their 
own, but the collection was 
written as a journey, so take the 
whole tour. - Philip Van Vleck 


Today's youth-obsessed 
Nashville seems to have for¬ 
gotten the hard-life themes 
that once defined country 
music. Rodney Crowell goes 
back to the basics with 
poignant, autobiographical 
songs about growing up in 
a highly dysfunctional home. 
In revisiting his harshest 
memories - his parents' brutal 
fights, his father's drunken 
rages - he comes to the con¬ 
clusion that love is the only 
salve for such deep wounds. 

- Alanna Nash 


Jonatha Brooke 
Steady Pull (bad dog; 

Brooke's heady combination of personal wordplay 
and complex melodies attracts rabid fans - and 
her latest CD delivers what they era ve. Steady 
Pull is the first offering from the label Brooke 
launched after breaking ranks with folk-rock duo 
The Story and cutting two solo CDs.Thanks to 
coproducer Bob Clearmountain (who's worked 
with Bruce Springsteen and Guns N' Roses), the 
release also yields pumped-up, testosterone- 
injected rock. Spearhead's Michael Franti supplies 
a growly counterpunch to Brooke's clear soprano 
on the title track, and her duet with Crowded 
House's Neil Finn on "New Dress" speaks volumes 
about romantic yearning. - Beth Johnson 


Tipsy 

Uh-Oh (ASPHODEL) 

Unlike a lot of electronica,Tipsy's prodigious 
sampling never sounds burdened by the com¬ 
plexities of the machines.The detailed layering 
of whimsical effects over strings, flutes, and 
woodwinds is eerily similar to the works of the 
great Carl Stalling - composer of classic Looney 
Tunes scores. Yet the music is also animated by 
a more modern dance-floor groove. Syncopated 
human coughs mutate gradually into the rhythm 
of "Moisture Seekers," preparing the scene for 
a wailing six-string solo. And you half expect 
Petula Clark to come trilling in on the steel-pedal 
guitar swooner "Bunny Kick." But this isn't kitsch; 
it's a surefire mood brightener. — Tamara Palmer 


This Chicago-based ensemble 
breathes new life into art-rock 
and jazz-fusion with contem¬ 
porary arrangements and 
postrecording software tools. 
Using keyboards, guitars, and 
percussion,Tortoise improvises 
within structured composi¬ 
tions. Standards unveils pro¬ 
gressive and intense numbers 
like "Benway," which juxta¬ 
poses vintage synths with 
complex time signatures to 
show off the band's penchant 
for the bizarre. - Mitch Myers 
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PlayStation 


EVERYONE 


Tues. 5:15. Package being 


Anytime is a good time for fireworks. 


These days the word 
addiction gets a bad 
rap. Sure, there’s a long 
list of bad influences 
out there. But an 
addiction to setting off 
massive fireworks 
displays? Only good 
can come from that. 


Play5tation.2 


www.scea.com 


At first glance, FantaVision is a colorful 
fireworks puzzle game. Not so fast, my 
friend. Once you begin capturing and 
detonating flare after flare, progressing 
from one difficult city-scape to the next 
while racing against time and testing 


your reflexes in a one- or two-player 
mode your very existence begins to 
revolve around detonating massive 
combinations in order to create a 
pyrotechnic paradise. But you can 
handle it, right? 


-- Jffi / - 
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The Art 

® 

Innovation 


Tom Kelley 

w!tn Jonathan Unman 


Tom Peters 


HARDWARE COMIC BOOK BOOK 

Diamond Mako Eiland, by Stefan van Dinther and Tobias Schalken The Art of Innovation, by Tom Kelley 


\ II ii ill ST: THE ULTIMATE 

THE GIST: BRAIN CANDY FOR JADED CARTOON BUFFS 

l!l: filSi: POWER PRIMER FOR PRODUCT DESIGNERS 

HUNT-AND-PECK HANDHELD 

$16.95 

$26 

$399 

Regardless of the language, the enigmatic stories in the Dutch comic magazine 

In The Art of Innovation ,Tom Kelley conducts a literary 


Most executives across the 
pond can't be bothered to use 
the Palm's complex hiero¬ 
glyphics to encode schedules. 
Instead, they carry Psion's 
Revo, an Epoc-based handheld 
that makes a compelling case 
for keys. 

Now that Diamond Multi- 
media sells a US version of the 
Revo, the Mako, I decided to 
take it for a spin.The black 
and silver case unfolds to 
reveal a cramped keyboard; 
after some experimenting, I 
settled on an aggressive two¬ 
fingered, two-hand technique 
(I've heard that some users 
employ one hand). It's slower 
than touch typing, but it out¬ 
paces Graffiti's handwriting- 
recognition system. 

Mako has 16 Mbytes of 
memory, a Web browser, and 
a word processor that easily 
swaps files with a PC. It rivals 
a laptop for light writing and 
email, at a fraction of the bulk. 
My favorite gratuitous feature: 
a world map on the touch- 
sensitive screen. Good 
morning, Almaty, Khazakstan! 

- Tom Vanderbilt 
Diamond Multimedia: 


Eiland are inherently hard to decipher. But at least artists Stefan van Dinther and 
Tobias Schalken are making their work more accessible by exporting it to the 
States and translating it into English. 

The US debut, installment #3 in the series, contains 12 beautifully detailed 
vignettes."Chrz 2. Allegro" traces the tangled lines of passion and intrigue in a 
seaside town. Half the town is rendered in color, and the other half is depicted in 
black and white, as if to suggest that even our closest neighbors live in a world 
that's foreign to us. Van Dinther also plays with themes of intimacy; in one scene, 
a woman looks into her lover's "thought balloon" and catches him fantasizing 
about another woman. 

Apparently straightforward stories turn out to be anything but. In "Allow to 
Infuse," a man making tea is shot in the head.The bullet exits the back of his 
skull, circumnavigates the globe, and reenters his head. He continues steeping 
tea, the steam drifting up from his cup to become continents on another planet. 
It sounds whimsical and simple, but I've returned to this story periodically for 
three weeks, each time noticing potent new details.The measure of the story's 
cleverness is its balance - it's obscure enough to keep its intentions masked, 
but not so subtle that you turn away in frustration. 

Amazingly, the artists create a distinctive graphic vocabulary to tell one story 
and then discard it for the next.They also play with comic conventions.Thought 
balloons stretch, mutate, and become objects in the physical world. Captions 
refuse to refer to the drawings next to them, instead wandering off into their 
own separate narratives. Characters fade out of the background and enter blank, 
parallel worlds. 

Each story pushes the reader to sift through ideas from coded clues of juxta¬ 
position, color, and shape. Which brings me to my only criticism: Given that the 
stories require so much study, telling some of them in a multi-issue serial format 
only makes each comic's message more difficult to understand. Yet returning to 
mainstream comics after visiting Eiland makes you appreciate its value: You're 
suddenly aware of what the medium could be if artists approached every blank 
page as mysterious, unexplored territory. - Maurice Martin 
Bries: +31 (201 4278632, www.eiland.ee. 


tour of IDEO, a design firm founded by his brother 
David. Like Walt and Roy Disney, David and Tom 
Kelley together make a complete protein: David's the 
mad dreamer,Tom's the business dude with extensive 
Fortune 100 consulting experience. 

Unlike traditional books about successful, 
entrepreneur-driven companies, this one focuses 
on processes, not people. On nearly every page, 
the story of some wonderful upstart invention is 
recounted in patter that's as good as a skilled magi- 
cian's.This little Palo Alto company has dreamed up 
rule-breaking products the way other companies 
dream up dress codes: the original Apple mouse, the 
stand-up toothpaste tube, the PowerBook Duo Dock, 
and the football with fins that lets klutzes throw 
perfect spirals. 

At one point, Kelley describes a conceptual 
redesign of an airport, rebuilt to truly cater to pas- 
sengers:There's a color-coded ticket with an icon 
that corresponds to your departure terminal, playful 
signage, and PDA-wielding customer-service reps 
who help you check in before you reach the counter. 
A floor-level conveyor runs through the plane, scan¬ 
ning baggage and hoisting heavy carry-ons. 

The Art of Innovation is almost like visiting an IDEO 
workshop in person. But while the example of great 
corporate culture is inspirational as hell, it's tricky to 
extract directly applicable lessons if you work in a 
field other than product design. Like any magician's 
art, the innovation here is best when it's simple. And 
while deliberate simplicity is a hard place to reach, 
the mental agility chronicled in The Art of Innovation 
is a fine example of where it lives. - Cory Doctorow 
Doubleday: +1 (212) 354 6500, www.doubleday.com. 


+1 (408) 588 8000, 
www. diamondmako. com. 
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JUST OUTTA BETA 




MoodLogic and Savage Beast 


BETTER ADVICE FOR BUYING MUSIC 


I've long discounted Amazon.corn's "People who bought 
X also bought Y" music recommendations, largely because 
they always seem so off. But with millions of songs at our 
fingertips, we often need guidance. I experimented with 
several advisory systems that promise better results, and 
found that MoodLogic and Savage Beast work best. 

Both search on a song's distinguishing characteristics 
instead of its sales data. MoodLogic harvests these ratings 
from www.jaboom.com, where thousands of participants 
judge song excerpts along 30-odd axes, such as "is rounded, 
smooth/is bouncy, spiky" and "is sentimental/is not senti¬ 
mental." Ask MoodLogic for some 70s female-vocalist 
R&B/soul, and you get a list of tracks that includes Roberta 
Flack's "Killing Me Softly." If the results don't appeal, you 
can add traits like "aggressive" to send the list in a different 
emotional direction.The system debuted in December on 
Listen.com and Canada's SamtheRecordMan.com. 

Savage Beast is even more left-brained. Eschewing pub¬ 
lic opinion, the service employs a roomful of musicology 
PhDs to assess songs using a proprietary list of 180-plus 
aspects of harmonic structure, dynamics, meter, melody, 
and instrumentation. Formulas convert these qualities 
into broader search criteria like "meditativeness." As with 
MoodLogic,you can search, modify, and browse.The system 
debuted on Riffage.com in December and is due out this 
winter on barnesandnoble.com. 

Of the two beta systems, I prefer Savage Beast. It may 
sound reductionist, but assessing taste through number¬ 
crunching probably works better with 180 traits than it 
does with 30.1 like the way both of these engines ignore 
cultural factors like typical fan demographics or what the 
band wears - things that have nothing to do with the 
music itself. Unfortunately, both MoodLogic and Savage 
Beast largely ignore lyrics. And it's a shame that they 
currently concentrate on Billboard hits. I have about 15,000 
records, and these systems don't touch most of them. 

- V. Vale 


MoodLogic: +1 [415] 284 1601, www.moodlogic.com. 
Savage Beast Technologies: +1 (5101 451 4100, 
www. savagebeast. com. 


Haikuhaiku 


PUETRY IN MUTIUN 


You're standing alone on a cliff overlooking the 
Pacific. You pull up Haikuhaiku on your cell phone, 
enter your location, and you're reading verse 
written by others who have stood in the same 
spot. You may even be moved to submit your 
own."I realized it was difficult to find anything 
of beauty on mobile phones," says Jay Bain, who 
developed the free service for iMode- and WAP- 
compatible phones.'The three-line format seemed 
obvious for the screen's real estate limitations." 

- Ethan Watters 


ProGearand Hotel Portal 


MY CONCIERGE 


Getting bad vibes from the hotel service desk? 
Preferred rooms at Chicago's Swissotel come with 
a shiny, happy replacement: frontpath's ProGear 
wireless Internet appliance. Equipped with cyber- 
PIXIE's Hotel Portal, the Linux-based tablet 
accesses hotel services, and will soon help guests 
find the nearest sushi bar or buy concert tickets. 
Take it to the pool or the conference room, con¬ 
fident that all PIXIE purchases will be added to 
your hotel tab for maximum business-deduction 
potential. - Mark Glaser 


Haikuhaiku: haikuhaiku.com. For iMode 
users: haikuhaiku.net. For WAP users: 
wap. haikuhaiku. com. 

RELEASE: 


cyberPIXIE: +1 (312) 379 3200, 
www.cyberpixie.com. frontpath: +1 (408) 
588 8800, www.frontpath.com. 

RELEASE: FEBRUARY 



TIRES TELL YUU UUHEN THEY’RE LDIAI 


REVOLUTIONARY UPLIFT 


RELEASE: JANUARV RELEASE: MARCH 


PSI Mirror Ultrabra Airotic 


While Firestone blames tire underinflation for 
turning SUVs into suddenly upsidedown vehicles, 
Johnson Controls is providing an ounce of accident 
prevention with its PSI Mirror system. Sensors 
beneath the valve stem of each tire transmit 
315-MHz radio signals to a display integrated into 
your rearview mirror - all installed for about 
$300. A beep sounds and a warning light flashes 
if any tire's pressure drops below 25 pounds per 
square inch, and the system beeps more insistently 
when pressure goes below 15 psi - a sound far 
preferable to that of steel on asphalt. - Dave Schiff 

Johnson Controls: +1 (414) 524 1200, 
www.jci.com. 


The Ultrabra Airotic features PVC pouches that 
inflate to add two cup sizes. Insert the discreet, 
detached pump into the sewn-in air valves and 
adjust the bra to proportions appropriate for 
the occasion.The $40 undergarment comes in 
black, white, or lavender, in sizes 30-38 (A-C). 
Britain-based manufacturer Gossard says it has 
run extensive burst, pressure, and allergy tests 
to ensure wearer safety. Nevertheless, the com¬ 
pany recommends that you remove the garment 
before inflating it and stay away from sharp 
objects. Unlike the PSI Mirror, there's no low- 
pressure signal. - Jenn Shreve 

Gossard: +44 (152) 585 1122, 
www. gossard. co. uk. 
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FILM 


SOFTWARE 



Untitled: Darkness M a c 0 S X 


PROOF THERE’S IN THE NEW BEGINNING WAS THE COMMAND LINE 

ART IN ADVERTISING p RiCE TBA 


FREE 


Santa Monica-based TV 
admaker Belief dreamed up 
this 16-minute digital video 
to bring "art for art's sake" into 
the daily fray.The company 
chose six top broadcast-design 
studios to take part in the 
project; those six then invited 
another half-dozen houses to 
join in. A list of guidelines, a 
Super-8 camera, and two rolls 
of film were sent off to each 
firm.The directions: Shoot 
footage on the theme of 
darkness. When the shooting 
was finished, studios traded 
canisters, composited, and 
added soundtracks to their 
colleagues' raw footage. 

The final products don't 
always reflect each original 
studio's intent. Unsettling 
footage of a stuffed dog at an 
old Nike missile base and on 
container-ship docks became 
a humorous satire on infomer¬ 
cial products:The toy pooch 
stands next to captions like 
"Get This Broken Personal 
Computer"and "Wipes Clean 
Every Time!" - Jennifer Hillner 


OS X is destined over the next year to become Apple's default software for every¬ 
thing from iBooks to G4s, and I couldn't be happier. Sure, it has its critics:The 
operating system's whizzy interface forces longtime Mac users to relearn buttons 
and menus, while its Unix kernel irks Linux zealots with violations of the open 
source creed. But as soon as my PowerBook greeted me with the Unix command 
line, I pretty much forgot the backlash. I used Unix every day for 15 years, so this 
was like seeing a dear workmate after years away from the job. 

My most satisfying moment came when the OS'combination of Mac and Unix 
features helped me beat a deadline. I needed to merge a table in a text file with 
one from a Web page, then bring everything together for an article due that 
afternoon. Starting out in everyday desktop territory, I saved both tables as docu¬ 
ments. I popped up a command-line interface and used eMac's text-editing 
software to strip the Web page's HTML and convert the table contents to comma- 
separated rows.Then I unleashed a single Unix command:foreach x Cgrep \.\?\? 
filel | sort -nr +3 | awk '{print $1}’' );echo 'grep ${x} filel | awk ’{print $2 $3} ,v "" 
'grep ${x} file2 | awk '{print $1}''; end. 

Boom! The tables merged into neat ranks that even Khrushchev would be 
proud of, and I sent the file to my editor on time. Another deadline put to rest. 

New users won't be troubled. Although few commercial software applications 
run on OS X today, it allows you to keep OS 9 and your existing apps on the 
desktop. I used Excel and Word to finish my tables with ease. Propellerheads 
shouldn't be disappointed, either; under its genteel user interface, OS X hides 
raw and powerful tools. 

After years of waiting for a GUI that would bring Unix to the masses, I'm 
amazed to report that OS X's real value may be that it goes the other way, offering 
Mac users a chance to experiment with the command line. Once they're seduced 
by the power of chained, nested, recursive Unix commands and an editor that 
lets them see data as data rather than as icons, newcomers may find it hard to go 
back to point-and-click. As Neal Stephenson once groaned, using the GUI is like 
trying to drive a car with a mouse. - Paul Boutin 
Apple: (8001 692 7753, www.apple.com. 


Belief: +1 (3101 998 0099, 
www.belief.com. 
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A BEST 


Great stuff - tested and approved in our top-secret labs. 





Palm-Based Handhelds 


Panasonic PV-DVIOO 

FIRST CLASS: 


Alfred Dunhill Unique Turbo Sport 

FIRST CLASS: 


Pocket Lighters 


FIRST CLASS: 


Sony CUE PEG-S300 


Handspring Visor Prism 

Palm OS handhelds started as mere organizers, but with 
new software and attachments (sold separately), they 
threaten to replace every other type of portable device. 
Handspring's Visor Prism smoothly handles all of its roles 
- GPS receiver, MP3 player, pager, camera, game platform, 
cell phone - thanks to a 33-MHz processor. The 16-bit color 
screen does snapshots and games justice, and if the stock 
8 Mbytes of memory isn't enough, the Springboard expan¬ 
sion slot lets you add more. The Prism quick-syncs to your 
PC or Mac desktop via USB cradle, and its lithium-ion 
battery lasts up to two weeks between charges. 

Visor Prism: $449. Handspring: (888) 565 9393, 
www. handspring, com. 

BUSINESS CLASS: 

Sony CUE PEG-S300 

Powered by a 20-MHz processor, Sony's monochrome CLl£ 
rivals the sleek cool of Palm's Vx. The thumbwheel, unique 
among Palm handhelds, lets you scroll and select without 
all the stylus-poking. The 8-Mbyte stick (included) doubles 
CLlt's RAM to a healthy 16 Mbytes right out of the box, and 
its rechargeable lithium-ion battery powers two weeks of 
regular use. Sony promises expansion modules like digital 
cameras and GPS antennas for the Memory Stick slot. 

CLie PEG-S300: $399. Sony: (800) 352 7669, 
www. sony. com/clie. 

COACH: 

Palm mlOO 

The mlOO comes with a 16-MHz CPU and 2 Mbytes of 
memory - enough to handle classic Palm apps but insuffi¬ 
cient for storing photo albums. The curvy, AAA-powered 
PDA has no expansion slot, but clever third-party vendors 
offer MP3 players, modems, and keyboards that plug into 
its synchronization port. A tough, plastic-covered screen 
takes hard knocks without cracking, and swappable 
faceplates let you match your Palm with your mood. 
mlOO: $149. Palm: (800) 881 7256, www.palm.com. 


Sony DCR-VX2000 

Digital video on miniDV tape surpasses the quality and 
editing flexibility of analog formats like Hi-8 - with 
smaller tapes. Sony's magnesium-dad miniDV camcorder 
uses three 380,000-pixel CCDs (one per color: red, green, 
and blue) to produce a 530-line horizontal-resolution 
picture with an accuracy and sensitivity that single-CCD 
systems miss. Optical image stabilization ensures a steady 
picture with the 12X optical/48X digital zoom. The Accu- 
power meter shows how much battery time remains; 
back in the studio, the camera connects to most editing 
systems via the Control-L jack. 

DCR-VX2000: $3,199. Sony: (800) 222 7669, www.sony.com. 

BUSINESS CLASS: 

JVC GR-DVM90 

With a single 680,000-pixel CCD sensor, JVC's vertical- 
format camcorder fills miniDV tapes with a 520-line video 
picture. The lens offers 10X optical zoom, which video 
processing boosts to 200X digital, although superhigh 
magnifications just give big blocks of color. Electronic 
image stabilization eliminates jitters, but overall resolution 
suffers. You can assemble-edit on-camera, and apply 12 
effects and 8 scene transitions - but the fancy wipes are 
best reserved for comic relief. 

GR-DVM90: $1,699.95. JVC: (800) 252 5722, www.jvc.com. 

CUACH: 

Panasonic PV-DVIOO 

Panasonic's budget camcorder has the larger-format look 
and feel of older 8-mm and Compact VHS cameras, but 
its performance is pure DV. With a 460,000-pixel CCD, it 
records a 450-line picture and zooms to 18X optical/300X 
digital, with electronic image stabilization. Like the 
higher-priced choices, it uses miniDV tapes and has a 2.5- 
inch color LCD screen, SP/LP record modes, and standard 
output jacks. 

PV-DVIOO: $899.95. Panasonic: (800) 211 7262, 
www. Panasonic, com. 


Alfred Dunhill Unique Turbo Sport 
Yesterday's freebasing paraphernalia is today's cigar bar 
showpiece. Whatever the venue, butane-burning jet-turbo 
lighters are the flame of choice. Dunhill's Unique Turbo 
Sport leads the pack, combining windproof practicality 
with retro-style elegance. The silver- and rhodium-plated 
accessory feels more substantial than cheaper refillables, 
and with proper care, it will last a smoker's lifetime. The 
blue flame, at 2,804 degrees Fahrenheit, ignites with a 
flick of the piezoelectric lever, and the butane fuel emits 
no chemical scent. 

Unique Turbo Sport: $275. Alfred Dunhill: (800) 776 4053, 
www.dunhill.com. 

BUSINESS CLASS: 

Blue Flame PB-207 

This 3-inch micro torch is about half the price of gun- 
metal lighters from Colibri and Prometheus, but its 2,372- 
degree Fahrenheit, windproof jet-turbo flame burns 
hotter, letting you melt glass, solder circuit boards, and 
cut attractive candle-lantern patterns into beer cans. Pop 
the butane-fueled pyro toy into its stand, lock down the 
plunger, and use it like a Bunsen burner. The hard plastic 
case stays cool as you run your experiments. 

Blue Flame PB-207: $39. Available from iwantoneofthose.com: 
+44 (208) 674 8707 www.iwantoneofthose.com. 

COACH: 

Zippo Windproof Lighter 

The Zippo classic flint lighter has remained basically the 
same for more than 65 years, and many tobacconists still 
deem it their favorite. The chrome-plated brass artifact 
is your entree to a subculture of kitsch collectors and 
dexterous tricksters who can flip the cap and flick the 
steel wheel with one hand. Other lighters impress, but 
the Zippo provides genuine atmosphere - beginning 
with the distinctive scent of slow-oozing lighter fluid. 
Windproof Lighter: $12.95. Zippo: +1 (814) 368 2700, 
www.zippo.com. 
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The only e-business event based on 25 years of 
business data exchange experience! 




UNLEASH YOUR E- POWER 

• New Web-Based Business Models 

• Keeping the Customer E-cstatic 

• Building Supply Chains and Trading Communities 

• Navigating the Digital Marketplace 

• Emerging Technologies and Tools 

• Business Process & Organizational Requirements 

• Making XML Happen in E-Business 

• Security and Quality Assurance 


Don't miss The E-Business Event of 2001! 

For Conference and Exhibits information, contact us today. 

1-800-217-6113 

mwatson@disa.org or www.disa.org 




WIRED & MAZDA 


PORTFOLIO CHALLENGE 


WATC how your stock market picks will perform at 

www.theportfoliochallenge.com in the wired & Mazda 
Portfolio Challenge. 


The winner will be posted on February 15! 


Get in. Be moved 


DISA's E-Business and Internet 
Conference & Exhibition 

March 7-9,2000 

Moscone Convention Center 

San Francisco 






















□ icG.com. the largest job site focusing exclusively on IT. offers quick 
searches, hundreds of thousands of jobs and cool free career tools. 
5o, you can find the perfect IT job. the best company and. if you're 
lucky, your inner child. What’s your IT Nirvana? 


EARTHWEB CAREER SOLUTIONS 

Nasdaq: EWBX 


dice.com 

High tech jobs online 
















Whether the market is up or down, the middlemen always get paid. But who gets the upper 
hand in this lucrative middle ground? The SEC will decide as Nasdaq squares off against ECNs. 

At issue is SuperMontage, Nasdaq's plan to overhaul its outdated trading platform. Since mid- 
1999, ECNs like Island and Instinet have increased their share of volume on the Nasdaq market 
from 25 to 31 percent, snatching commissions and spreads out of the hands of Nasdaq's con¬ 
stituent market makers, investment banks like Morgan Stanley and Goldman Sachs.The plan for 
SuperMontage, first submitted to the SEC in October 1999, combines beefed-up Nasdaq Level 2 
quotes with automated order matching and execution - exactly the functions ECNs perform now. 

SuperMontage also includes a provision that would downgrade the priority of orders placed 
through systems that impose access fees - ECNs average a penny per share - when determining 



SuperMontage: Nasdaq's play to tilt the balance of trading power. 


the sequence in which bids and offers are matched. Under this scheme, market makers, which 
don't charge access fees, could see an ECN's order, match it, and execute the trade first. 

In the eighth round of amendments - the norm is one or two - Nasdaq added a feature 
that would let traders decide whether to factor in the fees. Bloomberg's Tradebook agreed to 
the revamped plan, but most other ECNs didn't. Mutual fund companies (which would prefer 
not to tip their hands to market makers) opposed the idea, too. 

"An efficient stock market needs incentives to improve prices and drive spreads toward 
zero," says Instinet strategy adviser Marc Gerstein."Of course, that may not be desirable if you're 
an intermediary who profits from the spread." However, Nasdaq vice chair Alfred Berkeley con¬ 
tends that investors deserve absolute transparency."The ECNs'arguments about fairness," he 
insists,"are ways to argue against what they really don't want, which is competition." 

In any event,"SuperMontage isn't going to happen for a long time," says Dana Stiffler, an 
analyst dt Meridien Research."Nasdaq's record on executing technology projects is really 
crappy." Meanwhile, expect nimble ECNs to improve their platforms. Perhaps they'll also reduce 
their fees, in anticipation of stiffer competition for the privilege of executing your buys and 
sells. - Steve Bodow (sbodow@csi.com) 


Swept away by the resurrection of investment 
fundamentalism? A new day in financial analysis 
has arrived in the form of the extensible busi¬ 
ness reporting language, or XBRL.The XBRL 1.0 
spec, an open standard finalized in July by the 
XBRL Project Committee (led by the American 
Institute of Certified Public Accountants), 
defines XML tags for financial reporting. Once 
companies start using them for annual reports, 
SEC filings, and the like, XML-enabled apps will 
become investment-research power tools. 

XML's appeal, of course, is the ability to tag 
information according to its function. XBRL is 
a set of accounting tags. If you tag data as 
<revenue>, for example, an XML-compliant 
program will treat it accordingly. 

The first generation of XBRL tools is aimed 
at accountants, who will be able to populate 
generic templates with tagged data and publish 
them directly to the Web. From there, anyone 
can extract and analyze the data using XML- 
capable spreadsheets, databases, and charting 
programs - upgrades of Microsoft Excel and 
Access, scheduled for release by midyear, will 
be among the first on the market. 

In the ensuing infobonanza, "individual 
investors will have faster, easier access to data," 
says Christy Reichhelm, a B2B product manager 
at Microsoft.That goes double for professionals 
who depend on financial reporting."It's going 
to make our job a lot easier," says the Gartner 
Group's Timothy Tow, who believes XBRL will 
help analysts discover companies that might 
otherwise go unnoticed. 

The XBRL Steering Committee hopes to make 
the standard ubiquitous within two years. How¬ 
ever, given that version 1.0 will inevitably give 
way to 2.0 and beyond, some observers expect it 
to take longer."Some companies won't integrate 
the standard if it keeps changing,"Tow says. 

Although the portions of the spec covering 
tax forms, regulatory filings, and other special¬ 
ized areas will stabilize in due course, XBRL is 
bound to keep evolving. Having codified the 
US's generally accepted accounting principles 
(GAAP), the committee plans to address 
accounting standards worldwide. Using a con¬ 
sistent set of international tags will simplify 
the comparison of US and non-US companies, 
making XBRL a stepping-stone for emerging 
markets hoping to attract US capital - thus 
helping individuals build stronger international 
portfolios. - Denis Faye (dfaye@ekno.com) 


SEC: www.sec.gov. 


XBRL: www.xbrl.org. 
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Idle processing power is one of the great 
underutilized resources of the wired world. 
You have it - but how do you profit from 
it? If you have a broadband connection. 
Data Synapse will trade your spare CPU 
cycles for Flooz ecurrency. Download the 
1-Mbyte beta client program, and you're 
ready to earn roughly $5 a month (subject 
to change when the system launches in 
March) in credits redeemable at more than 
70 online stores. 

New York-based Data Synapse is one of 
a dozen distributed computing companies 
that sprang up in the wake of SETI@home's 
distributed search for extraterrestrial life. 
Few have an Internet strategy, "or even a 
viable business plan," says Yankee Group's 
Neal Goldman. Data Synapse has both. 

The company targets financial institu¬ 
tions that process time-sensitive risk- 
management scenarios across their internal 
networks. Data Synapse's technology makes 
it possible to get faster results by distrib¬ 
uting work to external CPUs. Flooz-earning 
broadband customers make the network 
infinitely scalable, although most of the 
horsepower actually comes from third-party 
providers like ISPs, which have CPU cycles 
to burn because they maintain redundant 
systems. 

"I don't expect our customers to need 
access to broadband desktops every day/' 
says Data Synapse CEO Peter Lee."But when 
the market swings and trading volume 
doubles,they'll have processing power 
on demand." 

Surrendering your PC's autonomy has 
potential downsides, but Data Synapse 
has tried to minimize them. The client runs 
only when you aren't using your computer, 
so it won't bog down daily activities, and 
it doesn't save anything to your hard drive. 
When you tap any key, it aborts and ships 
the work to another CPU. To allay concerns 
about privacy, security, and viruses. Data 
Synapse provides Zone Labs ZoneAlarm 
personal firewall software. 

Broadband customers can join Data 
Synapse's network today, but they might 
run their own financial scenarios later; Lee 
foresees a day when distributed computing 
makes high-end risk management available 
to everyone. Meanwhile, I'm going to get 
some shut-eye and let my PC go to work 
on a new tennis racket. - Carole Winkler 
(carole_winkler@yahoo.com) 

Data Synapse: www.datasynapse.com. 


Easy Cell 

It ain't easy being a mobile service provider. You have 
to put cellular transceivers on telephone poles and then 
route all the traffic through thousands of expensive 
switches. Wouldn't it be nice if you could simply estab¬ 
lish the customer relationships and sell outsourced 
services without having to manage a complex global 
infrastructure? That's the dream of a new breed of 
service providers known as virtual mobile operators, 
orVMOs. 

Even Sprint and Nextel rely on other providers to 
extend their services beyond their current geographic 
coverage, but VMOs take this kind of piggybacking 
to an extreme.Their aim is to turn your phone into 
an ultraconvenient shopping, entertainment, and 
information resource on the strength of little more 
than a brand name. 

The model VMO is Virgin Mobile, which has 
enlisted a dozen partners in the UK to dispense 
everything from sports scores to service station 


INDEX PERFORMANCE (as of 12/1/00) 


YTD 

Name 

Since 11/30/95 

Previous 12 mos. 

WIRX 

+399.92 % 

+ 1.58% 

-15.91 % 

Nasdaq Composite 

+145.27% 

-22.13% 

-36.16% 

Dow Jones Industrials 

+105.23 % 

-4.26 % 

-9.42% 


The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 

Data courtesy Bloomberg Financial Markets. 


referrals. If you suddenly realize you need to be at 
the TED conference tomorrow, just hit the i button 
on your Virgin phone, navigate the screen interface 
to find a flight, enter your credit card number, and 
start packing. Once the phone, the VMO, and the net¬ 
work's service partners have learned enough about 
you, whatever you need will be just a few button 
presses away. 

The VMO model works best for brands like Virgin 
that stand for innovation, style, and value. WIRX con¬ 
stituents Nokia and Sony can't afford to ignore it. 
Neither can companies like Marriott, DaimlerChrysler, 
and News Corp., whose bottom lines might depend 
on how well they leverage tomorrow's virtual mobile 
networks. - Phil Hood (phood@digital4sight.com) 



If stock prices do indeed factor in all knowable information, a composite price graph should proceed in an 
orderly fashion, as new information nudges perceived value against the pull of established tendencies. Wavelet 
analysis, widely used in communications to separate signal (patterned motion) from noise (random activity), 
suggests otherwise. 

This image shows the results of running a Haar transform - the fundamental wavelet formula - on the daily 
close of the Dow and Nasdaq since 1993. The blue mountains constitute signal. The embedded red spikes rep¬ 
resent noise, of which the yellow line follows a 50-day moving average. 

Noise, which can be regarded as investor ignorance, has risen along with the value of both indices. But while 
noise in the Dow has grown 500 percent on average, Nasdaq noise has ballooned 3,000 percent, far outstripping 
Nasdaq's spectacular 500-percent growth during the same period. Most of this increase has occurred since 1997, 
with an extraordinary surge since January 2000. Perhaps there was a Y2K glitch after all - one that derailed 
not operating systems and CPUs, but investor psychology. - Clem Chambers (clemc@advfn.com) 
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Our thanks to the makers of the following: 

Hardware 

Apple Power Macintosh G3 and G4 desktops, iMacs, and PowerBook 
computers; Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and 
Vision 35 scanners; Eurocore Hi-Scan drum scanner; Apple Studio 
Display monitors; Radius PrecisionView and IntelliColor monitors; 

Sony monitors; Hewlett-Packard LaserJet printers; Canon CLC 1150 
digital color printer/copier with ColorPASS-V55 Fiery; APS, MicroNet, 
and La Cie storage media; Iomega Zip and Jaz drives; La Cie CDRs; 
Quantum DLT autoloader; Hammer Storage RAID drives; VST FireWire 
drives; Palm handheld devices; OmniSky wireless service. 

Software 

Word processing and tracking: Microsoft Office 98. 

Page layout, illustration, and graphics support: QuarkXPress; 

Adobe Acrobat, Dimensions, Illustrator, Photoshop, Premiere, and 
Streamline; Equilibrium DeBabelizer; Macromedia Fontographer. 
Research: Financial information: Bloomberg Financial Markets; 
Published information: Lexis-Nexis, Dow Jones Interactive. 
Typography: Text: Adobe Myriad and Wiredbaum; Heds: Adobe, Emigre, 
FontShop, FUSE, HoeflerType Foundry, House Industries, [T-26],Thirstype. 
Networking: Cisco enterprise routers and switches; 3Com hubs; 

Apple Work Group Servers with AppleShare IP; Shiva LanRover D56; 
Dantz Retrospect 4.2; Netopia Timbuktu Pro 5.2.3; Qualcomm Eudora 
Pro 4.3; Neon Software's CyberGauge 2.2.1; Dartmouth College's 
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Electronic prepress is performed in-house at Wired using scans from 
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are performed on Apple Power Macintosh G4s using Adobe Photoshop. 
Composed pages are ftp'd to Quad/Graphics where they are converted 
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Kodak Approval and Creo Spectrum digital color-proofing systems. 
Composed digital proofs are then submitted for final approval. Final 
images and text are electronically imposed using a Creo Thermal 
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SRO crowds for Sonia's Samba de Amigo tournament; the video of Jay and 
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by a Preference® Multilayer Embossed White Bath Tissue privacy curtain; 
the collective unraveling caused by the Sweaterparty at 507 Fell Street; 
Uncle Si hid our presents behind it; a stalactite, bearing a striking 
resemblance to a fallen exit sign, was blocking the way; to help us 
appreciate sacrifice. 
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WIRED Reader Panel 
SWEEPSTAKES 


OFFICIAL RULES NO PURCHASE OR PAYMENT OF ANY 
KIND IS NECESSARY TO ENTER OR WIN THIS SWEEPSTAKES. 

A purchase will not improve chances of winning. 

Participation constitutes entrants full and unconditional agreement to and 
acceptance of these Official Rules. The Wired Reader Panel Sweepstakes 
("Sweepstakes") commences at 12:01 am PTon January 16, 2001 and ends 
11:59 pm PT on April 9, 2001 ("Sweepstakes Period"). Sweepstakes is spon¬ 
sored by Wired Magazine, a division of The Conde Nast Publications Inc., 52C 
Third Street, 3rd Floor, San Francisco, CA 94107 ("Sponsor"). 

Eligibib'ty: Sweepstakes is offered to legal US residents 18 years of age and 
older as of the date of entry. Employees of Sponsors advertising, promotion 
and fulfillment agencies, legal advisors and their immediate family members 
and persons living in their same household, are not eligible to participate in 
the Sweepstakes. Void in Puerto Rico, outside the U.S. and where prohibited. 
Subject to federal, state, and local laws and regulations. 

Howto Enter: Entrants must send an email to readerpanel@wired.com. 
Entries must include entrant name, address, and phone number. One entry 
per email address will be entered into the Sweepstakes. 

All entries must be received by 11:59 PM PT on April 9, 2001. Entries that are 
lost, late, misdirected, garbled, or incompletely received for any reason, 
including by reason of hardware, software, browser, or network failure, 
malfunction, congestion, or incompatibility at Sponsors server or elsewhere, 
will not be eligible. 

Winner will be selected in a random drawing on or about April 12, 2001. 
Winner will be notified by email to the address used on entry. If a winner is 
unreachable via email within ten (10) days after sending the notification, ai 
alternate winner will be randomly selected from all remaining eb'gible contestanti 
All decisions of the judges are finai 

Prize: One (1) Pioneer Dolby Digital & DTS Home Theater System will be 
awarded to the winner. Approximate retail value of the prize is $600.00. Priz 
does not include TV, VCR or DVD. No substitutions for prize (for cash or 
otherwise) except by Sponsor in which case a prize of equal or greater value 
will be substituted. Prize is not transferable. Income and other taxes, if any, 
are the sole responsibility of the winner. 

The odds of winning depend on the number of entries received. 

All entries become the property of Sponsor and will not be acknowledged 
returned. 

Acceptance of prize constitutes consent to use winners name and likeness fc 
editorial, advertising, and publicity purposes without further compensation 
(except where prohibited). Winner may be required to sign an Affidavit of 
Eligibility and Liability/Publicity release, which must be returned within thirt 
(30) days from date of attempted notification or an alternate winner may bi 
chosen. By participating in the Sweepstakes, each entrant agrees to release 
and hold Sponsor and its respective employees, affiliates, parent companies, 
officers, directors, agents, and representatives harmless from any and all 
losses, damages, rights, claims, and actions of any kind including, without 
imitation, personal injuries, death, and property damage, and claims based < 
publicity rights, defamation, or invasion of privacy, either directly or indirectly 
related to or arising from the Sweepstakes or from acceptance, possession, 
misuse, or use of any prize. 

Sponsor is not responsible for any incorrect or inaccurate information, whethe 
by any of the equipment or programming associated with the Sweepstakes or 
by any technical or human error which may occur in the processing of entries 
the Sweepstakes. Sponsor assumes no responsibility for any error, omission, 
interruption, deletion, defect, delay in operation or transmission, communicatior 
line failure, theft or destruction or unauthorized access to, or alteration of, 
entries. Sponsor is not responsible for any problems or technical malfunction o 
any telephone network or lines, computer on-line-systems, servers or providers 
computer equipment, software, failure of email on account of technical 
problems or traffic congestion on the Internet or at any Website or combinatio 
thereof, including injury or damage to participants or to any other person's 
computer related to or resulting from participating or downloading materiab ; 
this contest If, for any reason, the Sweepstakes is not capable of running as 
pbnned, including infection by computer virus, bugs, tampering, unauthoriz 
intervention, fraud, technical failures, or any other causes beyond the control 
of Sponsor which corrupt the administration, security, fairness, integrity or 
proper conduct of the contest, Sponsor reserves the right at its sole discretion 
to cancel terminate, modify or suspend the Sweepstakes. 

ANY ATTEMPT BY AN ENTRANT OR ANY OTHER INDIVIDUAL TO DELIBERATELY 
DAMAGE ANY OR UNDERMINE THE LEGITIMATE OPERATION OF THE SWEEPSTAKE 
MAY BE A VIOLATION OF CRIMINAL AND CML LAWS AND SHOULD SUCH AN 
ATTEMPT BE MADE, SPONSOR RESERVES THE RIGHT TO SEEK DAMAGES FROM 
ANY SUCH ENTRANT TO THE FULLEST EXTENT PERMITTED BY LAW. 

For the name of the prize winner, send a self-addressed stamped envelope to 

Wired Reader Panel Sweepstakes, Promotions Dept., 520 Third St., 
3rd Floor, San Francisco, CA 94107 after April 12, 2001. 



“RETURN TO SENDER” 

The Wired "Return to Sender" Contest 
Official Rules (See page 43.) 

NO PURCHASE NECESSARY TO ENTER TO WIN 

The Wired "Return to Sender" Contest is sponsored by Wired, 520 Third Street, 

Third Floor, San Francisco, CA 94107-1815 ("sponsor"). 

Eligibility: Contest is open to residents of the United States and Canada (excluding 
Quebec), except employees of Wired. Enter by sending in your postal art (any mailable 
object) for consideration, along with your name, address, email address (if any), and 
telephone number, to: 

Wired 

520 Third Street, Third Floor 

San Francisco, CA 94107-1815 

Entries for the May issue must be received no later than February 1. One winner will 
be chosen based on the most unusual entry on or about February 9. One entry per 
person permitted. All entries become the property of the sponsor and will not be 
acknowledged or returned. All decisions by the judges are final. Grand prize: one (1) 

Wired T-shirt (approximate retail value $30). Void in Puerto Rico, the Canadian province 
of Quebec, and where prohibited. If the winner is a resident of Canada, the winner may 
be required to correctly answer a time-limited arithmetical skill-testing question. Subject 
to all federal, state, local, and provincial laws and regulations. Income and other taxes, if 
any, are the sole responsibility of the winner. 

For the name of the grand prize winner, send a self-addressed, stamped envelope 
to Wired "Return to Sender" Contest Winner (May), 520 Third Street,Third Floor, 

San Francisco, CA 94107-1815, after February 9. 

Acceptance of the grand prize constitutes consent to use the winner's name and 
likeness for editorial, advertising, and publicity purposes without further compensation 
(except where prohibited by law). 
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Put Your Company 

■ m on the . 

Internet 


todayIII 



It's Easy with 

Microsoft 0 Frontpage 0 
& IMC Online® 


Micr osoft Frontpage , the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best support in the business for 
a ll the fe atures of Frontpage 2000 and Frontpage 98. 

In fact, IMC Online hosts more FrontPage Web sites on 
NT Servers than anyone else in the World! 


i me 

• N L I N E 

www.imconline.net 

1 - 800 - 749-1706 


1 - 800 - 749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


©1999 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 









Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed 

of Int ern et In formatio n Server 4.0. The result... 
The fastest Web Sites on the Internet today! 


How do IMC Online's Web Servers Measure Up? 
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■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 


Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives reliabil ity 
that s e ts the s tan dard in the hosting industry. 

With state of the art monitoring equipment and 

Cisco routers , your site will be up and running 
around th e clo ck . In fact, Cisco Systems is one of 
our valued customers. 

The Features you need, 
at a price you can afford! 


$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's prem i um quality host i ng plans 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With support for all popular 

devel o p m e nt t o ols. Internet commerce, and 
databases - you get more with IMC Online. 

Ail at a price you can afford! 


Order your site today! 


Online at www.imconline.net 
email at sales@imconline.net 

1 - 800 - 749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 

i me 

• N L I N E 



*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 






































































There’s no better way to show that you’re management material than with our new Windows® 2000 hosting solution. After all, it not only increases the stability 
of your site, it also provides state-of-the-art e-commerce functionality. We’ve even loaded it up with free goodies like the Miva Merchant shopping cart and SSL. 
HostPro also offers a full range of products to cater to any Web-hosting need, across a variety of operating platforms. And to back it up, we provide 24x7 
live support and industry-leading technologies to deliver the performance and reliability you expect. ~ 


Managed hosting for a 24x7x365 world. 


1-87 7-481-8048 WWW.HOSTPRO.NET ECOMMERCE36@HOSTPRO.NET 


TOYWm 
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THIS IS ONE POWERFUL E-COMMERCE HOSTING PACKAGE 


©HostPro, Inc. All rights reserved. HostPro is a registered trademark of Micron Electronics, Inc. Products mentioned are registered trademarks of their respective owners. Prices do not include setup fees or domain name registration. 


HOSTPRO 


HOSTING SOLUTIONS: 

| Type in ECOMMERCE36 when you visit our website or sign up. 

■ Priced from $49.95 - $249.95 per month ■ MS server extensions 

■ Disk space from 300MB - IGB ■ Full-time power backup 

■ Traffic per month: 10GB - 40GB ■ Web-based control panel for site administration 

FREE E-COMMERCE PACK-A $500 VALUE 

■ Free Miva Merchant shopping cart 

■ Free SSL encryp'ion M^cint!^ 

■ Free payment processing support 
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200 MO Disk Space 
0 OB Data Transfer 


Web Hosting 


We Won't Leave You Hanging. 


Reliability. 
99.9% Uptime. 
Superior Support. 


Your web site is crucial to your business. 

We provide you with the highest level of 
service, and it is this dedication to our 
customers that makes us a leader in the 
web hosting industry. We provide 99.9% 
uptime and 24x7 support to ensure that 
your web site is up and running at all times. 
We offer scalable solutions, so that you can 
change with the changing needs of your 
business. Backed by our state-of-the-art 
network centers, and the fastest possible 
connections to the Internet, you are assured 
the ultimate level of performance for your 
web site. 


Don't wait until you are left high and dry - 
sign up with Hostway today. 


/mo 






Ecommerce Hosting $29.95 /mo 



• 200 MB of disk space 

• 6 GB of monthly data transfer 

• 5 POP3 email accounts 

• Microsoft" FrontPage" extensions 

• SiteControl 1M web control panel 

• SiteMail™ web-based email 

• Your own cgi-bin, SSL, webstats 
...plus much more! 


200 MB of disk space 
6 GB of monthly transfer 
15 POP3 email accounts 

FREE Miva* Merchant™ Shopping 
Cart (a $495 Value) 

Volano Realtime Chat 

and Real ™ Audio/Video support 

Includes all Standard Hosting features 


1.800.397.2449 

sales@hostway.com 


HOStWay™ Sign Up Online: www.hostway.com/wired 
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Does your hosting business make yeu 
feel like this? If nDt... 




Ensim gives you the tools to make your hosting business 
simple, scalable, and profitable. 


Visit us at www.Ensim.CDm 
□ rcall4DS.745.33DD 
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WEB HOSTING 


Advanced Technologies, Inc, 


Why aren't you hosting your website with AIT. ? 

\^o. 


• FREE Domain Name Registration 

www.yourcompany.com 

• TOLL FREE Technical and Billing Support 

• Dedicated IP Address on VST® 

• 99.9% Network Uptime Guaranteed 

• 30 Day Money Back Guarantee 

• Unlimited Hits 

• Application and Ecommerce Hosting 

• Ecommerce Enabled and Ready 

• Secure Credit Card Processing 

• Redundant 0C12 & DS3 Backbones 


• Redundant Cisco® 7000 Series Routers 

• On-Site UPS & Generator Backup 

• Your Own FTP Directory 

• Your Own CGI-BIN 

• Access to all config files 

• Unlimited POP Email Accounts 

• Unlimited Email Forwarding/Aliases 

• Unlimited Email Autoresponders 

• Anonymous FTP 

• Password Protected Directories 

• Easy to Use Control Panel 


(with these features!) 

• Online Billing Status 

• Real Time Ticket Support System 

• Webalizer® Statistics and Log Files 

• Daily Tape Backups/DataVault 

• MS FrontPage* Extensions 

• FREE Marketing Newsletters 

• FREE Park Domains 

• FREE SSL & PGP® 

• FREE CGI/JAVA Libraries 

• FREE AIT Mall Listing & PAL 

• FREE MCart® Webstore / Shopping Cart 


• FREE Guestbook & ChatRoom 

• FREE Customer Support Queue 

• Telnet Access - SSH Access 

• mSQL and MySQL Database Support 

• Real AudioA/ideo capabilities 

• Macromedia, Adobe®, NetObjects Fusion® 

• MCPS®, CyberCash®, Payment Net® 

• eToolS® Office Suite - Chat, Web Based Email 
BBS, Auction, Calendar, Banner Exchange 

• WAP Enabled (Wireless) 

• FREE Search Engine Submission 


"AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge" 
"Includes lots of FREE standard features you can RESELL" 


WEB 

HOSTING 


domains 






sting , 


RESELLERS I 


No Setup Fee If Switching From A Competitor 
Ask About a Month of FREE Hosting 


Your Hosting Solution 

Virtual 
Server 1 

Virtual 
Server 2 

Virtual 
Server 2+ 

Virtual 
Server 3 

Virtual 
Server 3+ 

Window2K 

Powersite 

Win2K 

Reseller 

Disk Space (can be customized) 

155 MB 

300 MB 

340 MB 

700 MB 

720 MB 

155 MB 

350 MB 

Data Transfer 

30 GB 

40 GB 

50 GB 

60 GB 

70 GB 

20 GB 

40GB 

Max # of domains you can host 

N/A 

25 

25 

75 

75 

N/A 

25 

Base Monthly Server Cost 

$18.95 

$59.95 

$89.95 

$149.95 

$199.95 

$18.95 

$89.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$50.00 

$150.00 

$150.00 

N/A 

$125.00* 

Max. possible cost to you/ month 

$18.95 

$109.95 

$139.95 

$299.95 

$349.95 

$18.95 

$214.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$498.75 

$1,496.25 

$1,496.25 

N/A 

$548.75** 

Your monthly net profit 

N/A 

$388.80 

$358.80 

$1,196.30 

$1296.30 

N/A 

$333.80 


Rated # 1 Web Hosting 
Company with RateHosts 


‘Additional domains for Windows2000 Reseller Hosting Solution - $5.00/month 
‘‘Monthly Gross Profit reflects resell price of $21.95 

http://www.aitcom.net 


sales@aitcom.net 
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Making Money On The Web Begins 
By Not Wasting Money On The Web. 

Unless you've got money to burn. Interland is the 
way to go. Our complete solutions include everything 
from shared hosting to dedicated and high-availability 
hosting to Web site design, all at an unbeatable value. 

That's why we're rated #1 by PC Magazine and 
Windows NT Magazine . So whether you're already 
on the Web or ready to get started, call us to learn 
how we can make the Web work for you today, 
and grow with you well into the future. 


The Interland Standard 

■ Unconditional 30-day, money-back guarantee 
■ E-mail accounts for your Web site 
■ 150 MB starting at $19.95 
■ 24/7 toll-free support 
■ 99.9% uptime 


Call Today Toll Free 1 

877.887.3845 

www.interland.com 

NASDAQ: ILND 


We make the Web work for you. 




The Support and 
Services You Need, 
I j backed by a 
lightning Fast, 


ockSolid Network. 


A Rock Solid, Fully Redundant Network built on a Dual OC48 Backbone | 
& a Gigabit Fiber Optic Infrastructure, featuring Juniper Routers, 

Foundry Switches and IBM, HP & Compaq Servers. Utilizing direct 
access to each of the major backbone providers, powered by a unique 
network infrastructure and proprietary routing technology, we deliver 
you mission critical speed and reliability. And we back our network 
with our friendly, knowledgeable support staff, 24 hours a day, 7 days 
a week. So stop screaming at them, and talk to us. 

Call Toll Free - 877-773-3306 or visit www.datapipe.com 


I DEDICATED HOSTING - Compare our Pricing & Service! 

I Dedicated Servers put you in control. DataPipe provides the hardware, software & network, you control the 
| content & administration of your own server. But "In Control” does not mean "On Your Own"! We provide 24x7 
monitoring and support of your server and network to make sure that your site is online and available. Whether 
you are looking for managed services, or you prefer to manage your server yourself, we have the platforms and 
options to support you. 

DEDICATED SERVERS: Your choice of Windows NT 4.0 or 2000, FREE BSD, RedHat 6.2 

j Need A Custom Solution? Call for a Quote! 

FAST START $295 a month, IBM 15GB IDE Hard Drive, 256 MB RAM, Intel Pentium 3 733, 50 GB Data Transfer, 10 IPS 
BUSINESS $395 a month, 9GB Drive-Ultra2 SCSI, 256 MB RAM , Intel Pentium 3 733, 75 GB Data Transfer, 20 IPS 
CORPORATE $520 a month, 18GB Drive Ultra2 SCSI, 512 MB RAM Intel Pentium 3 866, 100 GB Data Transfer, 30 IPS 

ENTERPRISE $895 a month, RAID 5 Configuration. Four 9GB 10K Ultra2 SCSI Drives, 512 MB ECC REG SDRAM , 

Dual Intel Pentium 3 800 Processors, 200 GB Data Transfer, 50 IPS 

FEATURED APPLICATION SERVERS: 

COLD FUSION SERVER $595 a month, 9GB 10K Ultra2 SCSI Drive, 512 MB ECC REG SDRAM , Intel Pentium 3 866 
Processor, 100 GB Data Transfer, 50 IPS, ColdFusion 4.52 Professional for Windows 

| Microsoft SQL Server $1,595 a month • SQL 7.0 or 2000, Dual Intel Pentium 3 800 Processors, 1 GB Ram, 

Raid 5 Configuration, 300 GB of Data Transfer 

I Microsoft Windows Media Server $1,295 a month, Windows 2000 Server, Windows Media Server, Dual Intel 
Pentium 3 800 Processors, 1 GB Ram, Raid 5 Configuration, 250 GB of Data Transfer 

| COBALT RaQ 3 HOSTING - All Cobalt Servers include FREE Backup Services! Compare & Save! 

DataPipe offers the best pricing and support on Cobalt RaQ Servers! 

RaQ Pro $199 a month! 10.2 GB Hard Drive, 64 MB RAM 10 IP’s * 50 GB Data Transfer 
RaQ Plus $275 a month! 20GB Hard Drive 128 MB RAM 20 IP’s 80 GB Data Transfer 

| COBALT RaQ 4 HOSTING 

RaQ4 PIUS $350 a month. 15.2 GB Drive, 256 MB RAM, 40 IP’s, 100 GB Data Transfer 

Power RaQ $399 a month.Two 20 GB 7200RPM Drives - Raid 1, 512 MB RAM 40 IP’s, 100 GB Data Transfer 

Real RaQ 4 $350 a month 256 MB RAM, 100 GB Data Transfer, Real Networks Streaming Media Server License 

Dedicated Hosting Services Include: 

Managed Solutions Available • Clustering and Load Balancing Available 
24x7x365 Proactive Monitoring & Support • Strictly controlled physical access 
Redundant UPS power • Redundant Backup Generators 
Temperature & humidity controlled environment control system 


VIRTUAL HOSTING 


• VIRTUAL HOSTING RESELLER PLAN 

• Just 39.95 a month, $29.95 Set Up Fee 

• IOO MB of disk storage, IOGB of data transfer, 50 e-mail accounts 

• Each of your clients can have their own domain & ip number 

• Your Setup fee includes your first domain, additional domains have a $14.95 set up fee each 

• DataPipe PRIVATE SERVER - $149.95 a month 

• Same functionality as a Dedicated Server! - Ideal for Resellers! 

• One GB of Storage, no limits on websites or e-mail accounts 

• Brand Your Own Services, even provide your own DNS Services 

• Easy to Use Control Panel for you and your users! 

• POWER MEDIA PLAN - $49.95 a month 

• Real Server or Windows Media Server 

• 200 MB Disk Storage, 20 GB Data Transfer, 20 E-Mail Accounts 

• Unix or NT, Support for Frontpage 2000, ASP, Perl 

• THE POWER PLAN - $19.95 a month 

• Your First Month is FREE! NO SET-UP FEE! 

• IOO MB Disk Storage, 10 GB Data Transfer, 20 E-Mail Accounts 

• Unix or NT, FrontPage 2000, ASP, Perl 

• ADVANCED NT HOSTING PLAN - $99.95 a month 

• 200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 

• Servers are limited to 20 websites for maximum performance! 

• Visual InterDev, ASP, Access, ODBC, Drumbeat, ASP Mail, SAFileup 

• Add 50 MB of SQL Storage for just $40 a month 

• COLD FUSION PLAN - $99.95 a month 

• 200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 

• Includes 50 mb of SQL Storage 

• Lightning Fast Raid 5 Servers 

• BUSINESS BUILDER PLAN - $35 a month 

• IOO MB Storage, lO GB Transfer Allowance, 20 E-Mail Accounts 

• $75 Set Up Fee includes MIVA MERCHANT Software! 

• STOREFRONT PLAN - $35 a month. No Set Up Fee! 

• IOO MB of Disk Storage, lO GB Data Transfer, 20 E-Mail Accounts 

• Use StoreFront 2000 E-Commerce Software to add Full Featured 

• E-Commerce to your FrontPage Web! - FREE SSL Access 

Registered Web Presence Provider for Microsoft FrontPage® 2000 
Support for: SQL & Access Database, Visual InterDev, ASP, PHP 
Card Service International Partner • CyberCash Enabled Partner 
VeriSign Hosting Partner • Thawte Hosting Partner • Media House Stats 
Support for: NetObjects Fusion, Dreamweaver, Go Live, FrontPage 


www.datapipe.com 


Call Toll Free 877-773-3306 


STILL SCREAMING FOR SUPPORT? 
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Now supporting Microsoft® Windows® 2000 Server! 


I Microsoft! 


9NETWEB 


SOLUTIONS 


Think all web hosting companies are the same? 
Think again. 

9NET offers the best technological support, great 
reliability and a lot more. 

All at an incredible price. 

Think of all you would like in a web host. 

Think hard. Think 9NET. 

9NET offers what no other web host can offer: 
The best quality service and the best price. 


Web hosting starting from $4.95/month 
Dedicated servers UNIX starting from $119/month 
NT starting from $ 169/month 

COBALT MICROSERVERS starting from $129/month 

Collocation starting from $89/month 

e-Commerce starting from $69.95/month 

Park your domain FREE 

Domain registration .com/ .org/ .net for $17/year 

.ca for $26/year 


1-800-260-7890 


www.9netweb.com 


9NETWEB 1-800-260-7890, 416-630-1100, e-mail: info@9netweb.com 


ightmng 


{ using advanced 
Microsoft® technology 


Clustered Solutions 
Dedicated Servers 
Shared Servers 


(ST 


www. innerhost . com 

1 . 888.751 .5272 


iNNERHOST, an advanced Application Service Provider, 
manages and distributes web-based solutions across 
the Internet. iNNERHOST delivers high-end application 
services to enterprise customers as well as turnkey 
application packages to small and mid-sized businesses. 
Thousands are turning to iNNERHOST to outsource 
their information technology needs. 
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|9" fatcow web hosting 


www.fatcow.com 


s Free domain name 

Sign up online for ^ Hostin 9 for one ful1 y ear 
instant set-up or S Instant set-up 

l C -87 U 7 S -5°FATCOW ' Free sho PP in 9 cart 

s Secure e-commerce transaction support 

s Fabulous toll-free tech support 

High Quality • High Speed • Reliable T-3 Connectivity 

100MB • 100 email accounts • 5GB Data Transfer • CGI/PHP • Control Panel • MySQL • Moo 


$99 a year...including domain name! 


SOHO and MIS Professionals and Purchase Decision-Makers: 


99% recommend brand and determine the need to purchase computer 
systems and software. 

94% are involved in the purchase decision making process of technology 
products/services for their company and/or household 

77% of top managers are involved in the purchase decision making process 
for technology products for their workplace 

61% have or plan to have a home office 

Make sure your Web Hosting service has a presence in this 
competitive marketplace. 

Sources: 1999 Intelliquest Business Survey, WIRED MRI Subscriber Study 
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all this and more for 




Web Hosting 


Personal Identity Account a 

Includes: 

► www.yourdomain.com ► Personalized email address: vou@vourdomqin.com 

► Domain forwarding ► Full suite domain management tools ► Web based email 

► Website building tools ► Hit statistics ► And much more! 

All this for only $39.99 a year! Or $69.98 for 2 years (save $10.00!) 
Domain Name Parking also available starting at only $29.99 a year 


„ ^tdomairv 

jflk REGISTER TODAY AT www.domaindirect.com QUICCt 

t uco '* s "Because people need Names" 


• 200mb of web space 

• 30 POP email accounts 

• Unlimited hits and transfers 

• Free Submission to 5000 
search engines 

• Free Domain Name 

• Quick Setup 

• Real Audio Video 
. OC3 connection 

• E-commerce from $5/month 

Call Us! 1-877-909HOST 
Email Us! sales@hostars.com 

hostars. com 

i Well put You on the Net! 


FEBRUARY ADLINKS 


WEB HOSTING 


9 Net Web Inc 

www.9netweb.com 


Hostars 

www.hostars.com 


Advanced Internet Technologies 

www.aitcom.net 


Hostpro 

www.hostpro.com 


Datapipe 

www.datapipe.com 


Hostway 

www.hostway.com 


Domain Direct 

www.domaindirect.com 


IMC Online 

www.imconline.net 


Ensim 

www.ensim.com 


Innerhost 

www.innerhost.com 


Fatcow Web Hosting 

www.fatcow.com 


Interland 

www.interland.com 


















400 million customers. 

One way to reach them 


400 million new European customers could bring your company's global business strategy to new heights. 

To reach them effectively, do so from the right location. With its technology-rich infrastructure, educated, 
skilled workforce, competitive labor costs, and low corporate tax rate, Ireland is the perfect choice. In fact, 
many of the world's leading companies already direct European operations from there. 

Your base of operations is only as good, however, as your communications partner. As Ireland's leading 
communications provider, eircom (formerly Telecom Ireland) provides fast, reliable access to European 
customers via a state-of the-art $5 billion infrastructure. So whether you're 
setting up an e-commerce site, shared services center or manufacturing/distribution operation, eircom provides 

customized solutions to meet your evolving business needs. www.eircomus.com 

Reach 400 million European customers the right way. 

From Ireland. Through eircom. 

IT PacifiCare EMC Radisso 

just some of the world-class companies that serve Europe from Ireland. 


Reaching The World Through Ireland 

formerly Telecom Ireland 


Iomega. 


EMAIL 

market@wired.com 

www.wired.com/wired 


CALL 

Western Region 

415.276.5137 


Eastern Region 

212.286.5262 


eiRcom 


|| If m mm 8 j| 




■ i ■ 

1 ' Wm 



















WWW.MALESSENTIALS.COM (Toll Free 877-G02-MALE) 
Rogaine & Minoxidil - lowest prices, rapid delivery 
FREE Membership saves you even more! 


HEAL YOUR LIFE IN 2001! 

Get Results with renowned Hohstic Therapist. 
FrancTausch.com 415-386-HEAL 


Discover for yourself why Crutchfield is 
the “Best of the Web” for Electronics 


To place your line ad order 
please email: market@wired.com 


Best of the Web’ for Consumer Electronics shopping 

. U.S. News and World Report 

■ The best selection of audio/video gear for your 
home and car — all the best brands. 

■ Exclusive comparison Jkgm 

charts, FAQs, and expert #3 t 
tips to help you choose '’ISP® T 

and use your gear. 75S wj 

■ It’s risk-free with our ( 

30-Day Total Satisfaction \ 

Guarantee and Free I 

return shipping. \ "f fv^l 

■ Online specials can \ / 


Line Ads: 

For as little as $354 (per 
insertion) you will reach 
1.94 million of today’s 
digital leaders 


Rates: 

$354 for the first two lines, 
$127 for each additional 
line-50 characters per line 
(including spaces) 


Closing Dates: 

Issue 9.05 closes 
February 20, 2001 


Issue 9.06 closes 
March 26, 2001 


Wired Market is the Ultimate Vehicle To Reach Online Shoppers, 
Increase Web-Site Traffic and Generate Online Sales 


99% of Wired readers have access to both the Internet and a personal computer 


91% have purchased something online in the past year 


73% have visited the web site of a featured advertiser 


Wired Market’s E-Commerce advertisers are up 22% this year - Make sure your 
E-Commerce site has a presence in this increasingly competitive environment. 


Sources: Research Solutions Reader Panel Study, 2000. WIRED MRI Subscriber Study 




j| ■ 

save you hundreds! ... . 

hm Visit the address below before 1/31/01 and 

ft of o CflOPfil/ RnnilC tAtith firct /ifWof/ 

V \ I 

/ i ■ i 


yul a OfJuLlal DUI1U Willi yOUi TIiSl Olden 

\ \ B 



r 































Earn Your 

LAWDEGREE 

from the Nations 
“First” Online 
Law School 

>i— m 

a 


styr/c and comfort 


right 

direction w 


Direct Marketing 


Easy & Inexpensive 

Whether you need 500 postcards, 
a million, or more — starting at just 
$95, we cant be beat. Use our own 
exclusive PRO DESIGNER™ & FTP 
your files. We’ll print your postcards 
& even mail them for you! 

Visit our website or call NOW 
for your FREE sample kit! 


modernpostcard.com 


1-800-959-8365 




The Biomorph Multi desk can be 
instantly adjusted to suit all 
users and workstyles, and can 
accommodate multiple monitors 
and additional surfaces. Ultimate 
ergonomic space solutions for 
office and home. 


festr 


ergonomic computer furniture 


(biomorphd&sk . 

C free catalog 1-8S 


corn) _ 

1-888302-DESK) 


n <§2001 Ground Support Equipment (US) Ltd., 


FEBRUARY ADLINKS 


Biomorph 

www.biomorphdesk.com 

Concord University 

mg.concordlawschool.com 

Crutchfield 

www.crutchfield.com 


Eircom US Limited 

www.eircomus.com 

ModernPostcard 

www.modernpostcard.com 
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40% ALC./VOL. (80 PROOF) 1 LITER 


MANDARIN FLAVORED VODKA 
PRODUCED AND BOTTLED IN AHUS, SWEDEN 
BY THE ABSOLUT COMPANY 

A DIVISION OF V&S VIN&SPRIT AS, 


501UT BOTTLE DESIGN. ABSOLUT MANDRIN, ABSOLUT 
NEW YORK, NY. PHOTOGRAPH BY STEVE BRONSTEIN. 









